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A Wesiern newspaper prints the follow- 
ing unique paragraph: ‘‘Can it be possible 
that wind alone can completely strip the 
feather ym achicken and not hurt the 
fowl ? er; but it is possible for elec- 
tricity t this. Place a man or a woman 
on an i ited stool so that the electricity 
will not s through the body to the earth, 
and the avily charge the body with elec- 
tricity, every hair of the head, even a 
womal yng hair, will stand out like iron 
spikes the sized hair of the Circassian 
show g No doubt if the electric charge 
should !« increased it would drive out every 
hair of head, and this is the reason that 
somany « uickens are stripped by tornadoes.” 
The wouverful insight and research into the 
effects electricity in the particular case 
alluded shown by this modern Mun- 
chausen, is truly remarkable. 

An electrically controlled machine which 
will ef vely stamp 30,000 letters in an 
hour i e of the interesting invertions 
that has been adopted in the post office de- 
partme The letters are placed upon their 
edges in a horizontal hopper, and an in- 
genious ice carries one at a time between 
two fec’ rolls, In this way the first sepa- 
ration is «ifected. A second set of feeding 
rolls | rms another part of the work. 
In a siinple way the inking rollers are 
reached, when the envelopes are stamped 
and pa on, one at a time, to the stacking 
table egister shows the number of en- 
velopes anceled. The date and hour in the 
die mus changed by hand. The various 
rollersare run by belts, passing over different 
sized pull-ys, which are in turn connected by 
gearing to the axle of the motor. 

If the surmises of astronomers about the 
flashing of lights on Mars be correct, the 
inbabitanis of that planet are making a sys- 
tematic attempt to signal to ourearth. It 
has been suggested that some organized re- 
sponse from our planet be made and to use 
the 12 s;uare miles of brilliantly lighted 
streets in London for that purpose. Allter- 
nate dar<ness and light could be obtained 
at intervals of five minutes if it were de- 
cided to :uake the experiment, and a scheme 
has been outlined for utilizing the whole of 
the en jus nightly lighting power of the 
United esinthesame way. Thescheme, 
if valu results could be obtained, looks 
Well on paper, but as a practical experiment 
itis very visionary. 

The WV estern Union Telegraph Company's 
ofice in Butte, Montana, is now equipped 
With a quadruplex instrument which is 
capable of transmitting 160 messages an 
hour between Butte, Ogden and Helena, and 
the business of the office has been facilitated 
considerably, With long distance lines the 
resistance of the line must be changed every 
hour or so on account of different atmos- 
pheres the long stretches of wire over 
ewe 8 country. With their rheostat, 
‘owever, the resistance is automatically 
tegulated. It requires 400 cells of batteries 
for the new instruments. 
o-wde sineers at the power house of the 

‘Keley electric road, in California, had 
+ ae the consumption of unusual quan- 
a od oal to keep the road running, and, 


o days, an investigation was made. 


It showed that the power wire of the Pied- 
mont electric road had broken.away from 
‘0 insulator and had fallen across the 


the Piedmont company’s machinery got out 
of order about this time, but power enough 
was absorbed from the Berkeley line to run 
the line for two days. That explained the 
extra consumption of coal. Now the pres- 
ident of the Berkeley company says he is 
going to have a section put in the code 
making it larceny for one railroad company 
to absorb another’s electricity. 

It is stated that a syndicate of engineers 
has applied for the privilege of constructing 
an elevated railroad in Paris, to be operated 
by electricity. The project divides the city 








into two parts by a line running north and 
south. A new street, 165 feet in width, will 
be built which will open into the principal 
quarters near the Bourse, the Halles Cen- 
trales, the Palais du Senat and the Jardin 
de3 Plantes. The central part of this route 
will be reserved for the elevated line, which 
will have two tracks resting upon four rows 
of iron columns, 23 feet in height. The 
projected line will connect with all the im- 
portant lines which already exist. 





The amount of available water at the 
Shoshone Falls, in the Snake River, Idaho, 
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Fie. 9.—‘‘ ELectric Rariways.”—ViEw oF METHOD oF Usine OLD RalILs 
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is estimated as second only to that of 
Niagara, and it isconstant all the year round. 
The principal fall is 950 feet wide and 210 
feet high, although a second fall increases 
the total head to 290 feet. An electric plant, 
for the generation of power, is to be erected 
on one side of the river, the conformation 
of whose banks are specially favorable to 
the project, as no tunneling will be necessary. 
It is proposed to carry the current along 
the river from the generating station, at the 
falls, to points where the canyon walls are 
lowest, whence the water is pumped electric- 
ally into irrigating canals and sold to farmers. 
It is estimated that 5,500 horse-power will 
irrigate 120,000 acres of land. 
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Electric Bicycles. 

English financial papers announce that a 
small company is soon to be started, with a 
capital of $15,000, for the manufacture of 
electric bicycles. Theelectric tricycle which 
was designed by a well-known electrician 
in this country, some years ago, failed to 
reach the practical stage. The record of 
English electrical bicycles is not by any 











Fie. 8.—‘“‘ELtecrric Rattways.”—DIAGRAM _OF 
Prorecrine Biock Reapy FoR Use.—(See 
former issues for other figures.) 


means satisfactory, and whether this latest 
form of bicycle will be an improvement on 
its predecessors remains to be seen. 





A Press Club Benefit. 

A great sporting carnival, given under the 
auspices of the New York Press Club in be- 
half of its building and charity fund, will 
be held at Madison Square Garden Saturday 
afternoon and evening of this week, Decem- 
ber17. This event isin charge of the rac- 
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ing and sports committee of the Club, of 
which George S. Dickerson, sporting editor 
of the World, is president, and W. O. Esch- 
wege, treasurer. It promises to be a very 
interesting and unique entertainment, pos- 
sessing a number of remarkable features, 
and, as the proceeds are to be given to the 
building and charity fund of the Club, 
should be largely attended by the public of 
New York city, and we trust the readers of 
the Review will be present in force. Tick- 
ets, which are $1, can be secured at the New 
York Press Club, 120 Nassau street. 


BLECTRIC RAILWAYS. 


CONCLUSION OF MR. McTIGHE’S 
ARTICLES. 


How to Protect a Rail Bond from Cor- 
rosion—The Use of Old Rails as the 
“Main Return”—Liberal Allowance 
for Expansion of Traffic Always 
Necessary — Heavy Copper Bonds 
Should be Used in All Cases. 





BY T. J. McTIGHE, PH. D. 





Can a rail bond be protected against cor- 
rosion and electrolysis? The writer thinks 
it can to a very good degree of success, par- 
ticularly if the whole construction be aimed 
to effect such result. With such a rail bond 
as isillustrated in Fig. 6 (see ELECTRICAL RE- 
VIEW, issue of December 10th), it is a simple 
and inexpensive proceeding to use a narrow 
block of suitable wood, which has a deep 
groove milled in its top edge, to allow it to 
be slipped up on the rail bond after the lat- 
Before applying it, the 
groove is partly filled with hot pitch. Then 
when the block is applied the pitch closes in 
around the entire rail bond and leaves no 


ter is in position. 


point where water can collect, and very well 
insulates the bond from the sand which 
would lie against it after the street is paved. 
The plan is easily understood from an in- 
spection of Fig. 8, which illustrates the pro- 
tecting block ready for use. The rail bond 
of No. 000 wire is only eight and one-half 
inches long over all, and the protecting 
block, if made of good sound hard wood, 
need not be larger than seven-eighths inch 
thick, two and one-half inches deep and 
nine inches long. Such a block adds very 
little to the cost of construction, and if it 
does not entirely prevent the eventual de- 
struction of the rail bond, it will, at least, 
greatly prolong its useful life. 

Where the main tracks of an electric rail- 
way are at some distance from the power 
house, it becomes necessary to run a direct 
conductor from the nearest point of the 
tracks to the switchboard, or to the gen- 
erator, to properly complete the circuit. 
There is not much, if any, disagreement 
among engineers nowadaysas to the require- 
ments of this part of the system, known 
usually as the ‘‘main return,” or ‘‘ main 
ground.” But there has been a woeful lack 
of capacity inthe main return in many a 
railroad system heretofore built, particu- 
larly in those of some considerable size 
operating a large number of cars. To some 
extent this is due to the unexpected growth 
of business far beyond any original calcula- 
tion. Butitis also due to a mistaken esti- 
mate of the helpfulness of the earth as a 
conductor. Plenty of cases exist where in- 
crease after increase has been found neces- 
sary in the capacity of the main return, and 
this has been the rule, not the exception, in 
the electric railways built in the past. Prof- 








198 


iting by past experience, then, it seems to 
the writer that a most liberal allowance 
should always be made for expansion of 
traffic, and the main return computed on 
such basis. Messrs. Crosby and Bell, in their 
most excellent work on the electric railway, 
advance the rule that the main return should 
in size be at least equal to the sum of all the 
feeders going out of the power house. The 
ruleis a good one, but has not been followed 
in a great number of cases, and, hence, 
operating expenses have been piled up un- 
necessarily. Perhaps a more rigid rule 
would be to consider the main return asa 
distinct and unassisted part of the circuit, 
and compute its size on the basis of a loss of 
potential proportionate to the length of the 
main return compared with the average 
length of the feeders. For example, sup- 
pose there is one feeder 20,000 feet long, 
computed on a basis of 10 per cent. loss for 
average full load; and suppose that such 
load is 1,000 amperes, and that the length 
of main return is 1,000 feet. The main re- 
turn is then five per cent. of the length of 
the feeders, and if 10 per cent. loss is to oc- 
cur in the latter, the main return should be 
such capacity as to cause a loss of but five 
per cent. of 10 per cent., or one-half of one 
per,cent. total. That would mean for a 500 
volt circuit a loss of 24g volts, due to the re- 
sistance of the main return alone. 

When we come to construct a very large 
system, where the ordinary full load reaches 
well into the thousands of amperes, the 
main return becomes a difficult question, if 
it is to be constructed on any basis approx- 
imating economical operating expense. If 
overhead wire is considered it may mean 
the erection of a large number and very 
likely a violent opposition from property 
owners along the line of the main return. 
The most practicable course seems to be to 
putsuch a main return entirely underground. 

As the cost of copper can ruu to a most 
serious figure, if the distance be considera- 
ble (on the Atlantic avenue system in 
Brooklyn it is nearly 2,000 feet), it becomes 
important to effect any economy which is 
possible. As most railways now under con- 
struction are in p>ssession of plenty of old 
fiat rails, a satisfactory solution of the ques- 
tion seems to be in the utilization of these 
rails. The main return can be readily made 
of them, the successive rails being connected 
by heavy copper plates riveted with copper 
rivets, whose united area will give a much 
greater conductivity than tbe rail itself. 
Two or more rails can be laid alongside of 
each other, spliced as above, laid on edge in 
a box of hard pine or chestnut, or even 
spruce, and the whole trough then filled 
with pitch or equivalent compound, fora 
total cost of about one-third what a similar 
capacity in copper wire or rods would 
amount to, and, in the writer’s opinion, the 
durability would be very satisfactory. The 
foregoing assertion is upon the basis of 
about seven square inches of old rail section 
on the one hand to one square inch of copper 
on the other. Such a construction is illus- 
trated in Fig. 9, showing the wood trough, 
the rails and the pitch filling. 

The idea was under discussion at the 
Cleveland Convention, but in the absence of 
the writer it was not made clear that the 
rails were to be imbedded as above described 
in a protecting compound in a trough, and 
for that reason a prominent electrical 
authority gave it as his opinion that it had 
defects, because, as he believed, the iron and 
copper would form an electrolytic element 
and cause corrosion. But as the joints and 
rails themselves are imbedded in a perfectly 
water-proof material, which is also a non- 
conductor of electricity, there can be no elec- 
trolyte present and, therefore, no decom posi- 
tion can take place from the passage of the 
electric current, and for the same reason there 
can be no oxidation. The number of heavy 
copper rivets used preclude the idea of heat- 
ing to any material extent at the joints, par- 
ticularly in view of the fact that the design 
involved the fresh reaming of all the rivet 
holes, and the tinning of all rivets before 
they were applied. 

The pecuniary advantage in using old 
rails permits the placing of a heavy carry- 
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ing capacity in the main return without the 
feeling that extravagance is being indulged, 
such as would be the case if copper of the 
same carrying capacity had to be purchased. 
Hence a very large allowance can be made 
at the outstart for further increase of traffic, 
and the ever-recurring necessity of adding 
wire after wire to the main return is avoided 
once forall. When one considers that an 
old 60-pound rail has very nearly the same 
capacity for current as a bar of copper one 
inch square, the importance of utilizing the 
old rails becomes very striking. 

The foregoing all seems to point to the 
advisability of using the heaviest possible 
copper rail bond as short in length as noted, 
assuring a thoroughly good contact be- 
tween it and the rails, maintaining its in- 
tegrity against destructive agencies, and dis- 
pensing entirely with the ‘‘ supplementary 
wire,” which is in its usual size but a poor 
aid. The No. 000 copper bonds can be ap- 
plied, plenty of cross bonding done, the 
joints protected and a track circuit of ex- 
tremely low resistance obtained for much 
less outlay per mile of track than is possi- 
ble by any of the former rail bonds (even 
iron wire bonds) and a supplementary wire. 
For all they cost it will not be extravagance 
for even a small 20 car road to be fitted 
with these heavy copper bonds. 

a 
Electricity by the Pound. 

The following unique sign can be seen on 

Broadway: 
Lightning by the Pound. 
THe Star Evectric CoMPANY. 
Cheaper than Gas or Oil. 
Requires no Dynamo, Shafting 
or Outside Wires, 
Electric Plants from 1 to 1,000 
Lights. 
Arc and Incandescent from Same 
Circuit. 
Power for Motors, Sewing Machines, 
and Organs. 

Pumps, Boats, Presses, Street Cars. 

No Danger, No Odor, No Expert. 
With of sputtering, sparking 
electricity neatly done up in pound pack- 
ages, a REVIEWITE mounted the steps that 
lead to the office whose windows bore the 
above sign. He wished to purchase a pound 
or two to take home to his family, but was 
disappointed. It could not be obtained. 
The door was safely secured by a big 
brass padlock, and inside was a vision of 
desolation that could only be equalled 
by that produced by a cyclone in a field 


visions 


of wheat. Evidently the company had 
moved or gone out of business. If it 
had gone out of business—whyj ? Was it 


that they had made a superfluity of money, 
or was it—well, perhaps, there might have 
been some other reasons, 

Among the many advantages claimed, 
those on the last line may be particularly 
noted. ‘‘No Danger, no odor, no expert” ; 
evidently these were considered by the 
“company” as three great nuisances. The 
element of danger has prevented many an 
invention from succeeding. A disagreeable 
oder has prevented many oil lamps, other- 
wise well conceived, from becoming com- 
mercial successes, and perhaps the element 
of ‘‘expert” has prevented the Star Electric 
Company from becoming a commercial and 
likewise a practical success, 

The numerous and highly imagina‘ive 
Improvements were perhaps too much for 
the average investor, and the company, like 
the man who stood on London Bridge for a 
day and failed to find a purchaser for a 


genuine pound note, which he offered for - 


sale at one shilling, has been unable to make 
our generous public believe implicitly in its 
capacity for the production of miracles, and 
it has, therefore, sunk into obscurity, and 
disappeared like a shooting star. 
" ine es 

‘It is stated that the electric lamp used as 
footlights is harder on the eyes of the per- 
former than either gasor candlelight.” This 
remark was possibly made by some traveling 
Thespian, to whom the glare and brilliancy 
of the electric lights in some well lighted 
theatre seemed strange and unfamiliar. It, 
however, would soften the glare of the light 
considerably if the globes of the lamp were 
made of ground glass. 
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Messrs. Felten & Guillaume’s New Tel- 
ephone Cables. 
To THE EpiTor OF ELECTRICAL REVIEW : 

Among the German cable manufacturers, 
the firm of Felten & Guillaume takes the 
foremost rank, their work being only rivaled 
by Siemens Bros., of Berlin. As is well 
known, Messrs. Felten & Guillaume have 
been experimenting for years with a view to 
improve the existing forms of electrical 
cables. Now, as oneof the great drawbacks 
for the extended use of cables (perbaps the 
greatest), in rapid telegraphy and telephony, 
is their electrostatic capacity, producing re- 
tardation and deformation of the electric 
impulses, and, as for alternating currents of 
high frequency (such as 
must be used in the 
electrical transmission 
of sound and in the 
Wheatstone automatic 
method of telegraphy), 
a large electrostatic ca- 
pacity of the cable detri- 
mentally affects the re- 
ceiving instruments at 
the otber end of the 
line, all cable manu- 
facturers have paid 
much attention to the 
elimination of this evil, 
or at least to find means 
to reduce it to its mini- 
mum baneful effect. 

Speaking of high 
frequencies, it should 
be born in mind that in 
the Wheatstone auto- 
matic method of teleg- 
raphy, when transmit- 
ting at the rate of 600 
words per minute, there 
are 36,000 currents per 
minute sent out, each 
having a duration not 
exceeding .002 of asecond, while in telephonic 
transmission, according to Lord Rayleigh’s 
authority, the average number of vibrations 
amounts to about 3,600 per second, and 
sibilant sounds may produce 4,000 to 5,000 
vibrations per second. Thus, it is evident 
that in telephonic transmission we have to 
deal with electrical curreuts having an enor- 
mous frequency. Bearing this in mind, it 
is plain that the electrostatic capacity of a 
cable plays a very important part in modern 
telegraphy and telephony. 

Next to air, paper, and especially manilla 
paper, has been employed lately for the in- 
sulatiun of adjacent conductors in cables, 
and by its use the capacity of our present 
telephone cables has been decidedly de- 
creased. 

While the specification of the London- 
Paris submarine cable still called for .3045 


Sh 7 W 


a sae 
/ 

















Figs. 1 AND 2. 
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ES 
microfarads per knot, some of our New 
York firms now manufacture cables having 
a much lower capacity, 7. ¢., .05 microfarad 
per mile. 

Felten & Guillaume’s cables, shown in 
Figs. 1 and 2, are protected by a lead pipe C. 
Below the pipe is a protecting envelope or 
serving,formed of quadrangular strands C*, 
each consisting of four flat conducting strips, 
of which the two exterior form one, and the 
two interior the other circuit. The tor- 
sion of these strands produces a solid, yet 
withal flexible cable, while the super-posi- 
tion of the several circuits prevents mutual 
inductive effects. Again the ribbon form of 
conductor may be used either to increase or 
decrease the capacity by the use of an air 
insulating space between the conductor and 
insulating medium. Figs. 3 to 12 show the 
different shapes of flat conductors, and it is 
quite evident that, by covering the flat con- 
ductors with a paper insulation, there will 
be an air space between the conductor and 
insulating material which, of course, tends 
to cut down considerably the electrostatic 
capacity of the cable. ia 
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TELEGRAPH NOTES. 

The Postal Telegraph Company are placing 
poles and wires in East St. Louis. 

Work has begun on the new telegraph 
line between Raleigh and Richmond, N. ¢, 

The Printer’s Telegraph Company, of 
Boston, are building a telegraph line between 
Boston and New York. 

The State Subway Commission has ordered 
telegraph and telephone wires underground 
in Jersey City and Newark. 

The Postal Telegraph Company jn (a). 
ifornia has inaugurated a district messenger 
service, whereby small packages, letters or 
parcels will be delivered at small cost. 

A secret meeting of the Order of Railway 
Telegraphers was held at Mauch Chunk Jast 
week. Almost every road running t! rough 
northeastern Pennsylvania was represented, 

J. E. Morris, manager of the Western 
Union Telegraph Company, of Oakland, 
Cal., has resigned and has been succeeded 
by E. G. Folger, of that city, formerly with 
the telegraph company in San Francisco, 

A new schedule of wages will soon be 
submitted by the Rock Island telegraphers, 


of the Chicago, Rock Island and Pacific 
system. It provides for pay for ovcrtime, 
as is paid by connecting lines and fixes a 


minimum salary of $45 per month. 


A special meeting of the executive com- 
mittee of the Western Union Telezraph 
Company was held to adopt resolutions on 
the death of Jay Gould. Dr. Norvin Green, 
president of the company was in the chair, 
and a set of resolutions offered by Mr, 
Sloane were accepted. 

John W. Mackay is very busy with his 
gigantic cable and telegraphic enterprises, 
News has already been received of a big 
advance in the shares of the Commercial 
Cable Company (with which Mr. Mackay is 
closely identified) to $180. A year ago 
these shares were quoted at $125. 

A meeting of the stockholders of the 
Southern and Atlantic Telegraph Company 
was held at the Western Union building, 
and the following board of directors clected 
for the ensuing year: Norvin Green, Thomas 
T. Eckert, J. B. Van Every, R. H. Roch- 
ester, Henry Hentz, C. A. Tinker, Joho Van 
Horne, William Butler Duncan and Arthur 
B. Graves. 

The Reading Railroad Company has de- 
cided to build a new copper telegraph line 
from Pottsville to the Shamokin scales, 
The line will be 72 miles long and it will 
probably take until spring to complete it. 
The new line is to be used by the Coal and 
Iron Company in communicating with the 
collieries, and for the regulation of the 
movement of cars, ete. 

Some hot-headed individuals in Shepherd, 
Texas, tore down a number of telegraph 
poles and carried away all of the wire in the 
vicinity. They left a notice on the skall of 
a horse which read. ‘‘If the railroad com- 
pany does not pay for the stock killed, its 
railroad will be torn up.” Evidently these 
destroyers of the company’s property imagine 
that they had achieved a unique revenge. 

The new scale of wages granted the Balti- 
more and Ohio telegraphers recently went 
into effect on December 1. The men did 
not get exactly what they wanted and it 
looks as if strikes do not accomplis!: what 
it is desired they should. This advance 10 
salaries, although slight, will am unt to 
about $33,000. To make up this xmount 
the Baltimore and Ohio have decided to cut 
down their force of operators. 

The duly qualified representatives of the 
hitherto conflicting Orders of Commercial 
Telegraphers of North America und Com- 
mercial Telegraphers of the United States 
recently met in this city. It was agreed 
that the interests of both associations should 
be merged, and that the Order of — 
cial Telegraphers of North America howe 
be recognized as the only organization 0 
commercial telegraphers on this continent. 

Advices from Boston state that in that 
city it looks as if a petition with large 
number of names would be sent to the Leg: 
islature this year, asking for a resolution io 
favor of governmental control of telegraph 
and telephone companies. The petition has 
been started through the efforts of in 
Second Nationalists’ Club, of Boston, a? 
began its circulation, by chance, We on 4 
pose, the very day that the man who contro 
the Western Union Company died. 
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The 
Book,” 


LITERARY. 


‘“‘New Dynamo Tender’s Hand- 
by F. B. Badt, contains 226 pages, 


gs against less than 100 pages in the old 


i - no old matter, old type, or old plates 
having been used. This is a particularly 
valuable work for the practical man, and 
the new edition will no doubt be welcomed 

in electrical and engineering circles gener- 
ally. Price, $1.00. Address this office. 

Joe Kerr’s ‘‘ Jests, Jingles and Jottings,” 
py Allen & Co., N. Y¥., is one of the most re- 
fresing publications of the day. Mr. Kerr, 
the author, possesses a fund of humor pecu- 
liarly his own, his ‘‘ Office Boy,” observa- 
tions being the best thing of the kind we 
have ever seen. The book is tastefully illus- 
trated, and is, we are pleased to learn, meet- 
ing with a large sale. A telephone story, 
which we take from its entertaining pages, 
appears | another column of the ELEc- 
TRICAL Ru VIEW. 

The ristmas number of Scribner’s 
Magazine 's made notable by the great rich- 
nessand variety of itsillustrations, including . 
gnovelty in magazine pictures—a colored 
frontispicce—reproducing in fac-simile the 
rich effect of a watercolor painting, made 
for this magazine by L. Marchetti. The 
literary «uality of the number is indicated 
by the d tinguished list of contributors, in- 
cluding such names as Thomas Bailey Ald- 
rich, Archibald Forbes, George W. Cable, 
Frank D, Millet, H. H. Boyesen, Octave 
Thanet, George A. Hibbard, Will H. Low, 
and Kenyon Cox. The articles present a 
striking group on certain phases of modern 
art, bringing in the same number a dis- 
cussion French Wall Paintings, Ameri- 
ean Decorative Art at the World’s Fair, 
Norwegi Painters of the Present Day, 
aud a brief discussion of Why We Paint 
the Nude, by two eminent American artists, 
with a full-page picture by each to illustrate 
the text. The fiction of the number is 
remarkal)ly bright and happy in tone, and 
fullof delicatesentiment. Archibald Forbes, 
the famsus war correspondent, writes, in 
the Historic Moments’ series, a description 
of the Triumphal Entry into Berlin of 
Emperor William and his victorious armies 
in 1871. 

a a 
BOOK REVIEW. 

“ORIGINAL PAPERS ON DyNaMo MACHIN- 
ERY AND ALLIED SuBJeEcTs,” by John 
Hopkinson, M.A.D., Sc., F.R.S. New 
York: The W. J. Johnston Company, 
Limite!, 1892; 249 pages, 98 illustrations, 
price, $1. Supplied by ELEcTRICAL RE- 
VIEW, 

This collection includes all written on 
electro-technical subjects by the distin- 
guished author, most of which have marked 
eras in the advance of electrical science. 
Perhaps no other contributions to electrical 
literature since the days of Faraday have 
been of xs an important character as those 
containe! in the present volume, and this is 
true, Whether considered from a theoretical 
orfrom « practical standpoint. 

In the ‘irst paper that invaluable aid to the 
study and design of dynamos, the character- 
istic curve, was first announced, and the 
following three papers are devoted more or 
less to developing its applications. 

The fourth and fifth papers, on the theory 
and desivn of continuous current dynamos, 
furnished the fundamental principles upon 
Which the design of such dynamos is now 
based, 

The sixth paper established the important 
Principles in regard to coupling alternating 
current machines; the next three papers are 
oa the transformer, and the remaining two 
are on the theory of the alternate current 
dynamo and electric lighthouses, respect- 
lvely, 

The majority of the papers contain no 
mathematical formule, and several others so 
little as not to prevent their being under- 
stood by a non-mathematical reader. 

Ry papers, with the authorization of 

lished Ag ape are for the first time pod 

t cted form and rendered ac 


cessible 


It has been entirely re-writtemand 


to the general public, and they 


should furnish a fruitful source of inspira- 
tion to t 
hand, 


hose in search of knowledge at first 
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A New Fire-Damp Detector. 
According to Mr. T. J. Murday, the in- 
ventor, this instrument is 25 to 30 times 
more sensitive to fire-damp than any safety 
lamp now used in the examination of mine 


workings. It indicates the presence of Jess 
than 0.1 per cent., or about the one-hun- 
dredth part of the amount of fire-damp 
necessary to form an explosive mixture. It 
depends for its action on two platinum wires 
connected with an indicating pointer by 
levers, through which a momentary electric 
current is sent by depressing the smal] knob 
shown in the illustrations, at one end of the 
handle. One of the platinum wires is pro- 


a 


Fig. 1.—THe Murpay Fire-Damp Ds- 
TECTOR. 


tected by an air-tight cylinder, the other be- 
ing exposed to the atmosphere inside a cy]- 
inder of gauze. In pure air, when the cur- 
rent passes through the wires, there is no de- 
flection of the indicator, because, both plati- 
num wires are equally heated, and, tbere- 
fore, expand uniformly; but when fire-damp 
is present the exposed platinum wire, heated 
by the electric current, starts combustion in 
the surrounding gas. Additional heat is 
communicated by this combustion to the 
electrically heated wire, so that the wire ex- 
pands and causes a deflection of the pointer 
corresponding to the amount of fire-damp in 
the air. The pointer indicates on the lower 
dial, shown in Fig. 1, which is divided up 
to three per cent. To make the instrument 
more complete, an alarm bell is attached as 
shown in Fig. 2. This may be set to ring at 
any percentage of fire-damp by means of 
the thumbscrew and pointer, shown on the 
upper dial in Fig.1. If this pointer is set 
slightly above the zero of the scale, say, at 
0.1 per cent., before commencing a search 
for fire-damp, and the knob on the handle is 
occasionally pressed, the bell will ring im- 
mediately fire-damp to that amount is met 
with. 

The mechanism of theinstrument isshown 
in Fig. 1, the front being open. There isa 
free access of air through the wire gauze at 
each end of the case. The front is fitted 
with glass so that the dials may be inspected 
without opening it. In Fig. 2 the case is 
opened to show the alarm bell and the dry 
cells for giving the requisite electric current. 
As this currentis taken only at intervals for 
one second each time, the cells will last for 
a considerable period. The instrument can 
be used in an explosive mixture of gas with- 
out danger of ignition, as the heated plati- 
num wires have a double casing of wire 
gauze. The instrument, however, is not in- 
tended to indicate the percentages near ex- 
plosive point, but to show the existence of 
quantities too small to affect ordinary safety 


lamps. The dials are, therefore, only di- 
vided to three per cent.; but they can be 
graduated up to explosive point. When not 
in use the tension of the multiplying levers 
and spriogs should be taken off the platinum 
wires by pressing a small lever at the side of 
the cases, so as to avoid fracture of the wires 
through a blow or jerk. Should the wins 
be injured new ones can be easily and quickly 
inserted. 

The patentees claim that tbe instrument 
can be used under any circumstances, and by 
any one, without previous acquaintance with 
its working. The apparatus isalwaysready; 
its indications are instantaneous, and need 
no calculation on the part of the person 
seeking for firedamp. It can be fixed in 
any part of a mine and connected by wireto 
a clockwork, and a register kept in the office 
above ground of the varying quantities of 
gas in that part or section of the workings 
in which it is fixed. Messrs. Gent, of Far- 
aday Works, Leicester, England, are sole 
manufacturers of the instrument and joint 
owners with the inventor of the patent. 


j replied Mrs. Bloobumper. 








Christmas is Coming and the Jokers 
Are at Work. 
[The Joker of Truth Presents this List.] 
IN 1892, 
Mrs. Hicks—Do you believe in a really 
and truly Santa Claus ? 
Dick Hicks—Of course I do, mamma. 
(Aside) I think it is too cruel for children to 
undeceive their parents in such matters, 





PAPA’S SUGGESTION. 
Miss FosprckK—(whois self-willed)—I wish 
I knew what to give dear Charles for a 
Christmas gift. 
Fospick, pére (who hates ‘‘ dear Charles’’) 
—Give him a wide berth. 





BOTH PLEASED. 
‘“‘My dear,” said Mr. Bloobumper, on 


» Christmas morning, ‘‘bere’s & box of superb 


cigars I have bought for your Christmas 
present.” 

‘**How thoughtful of you, you darling!” 
“T hope you 
will appreciate this seal-skin sacque which I 
got for you.” 





GUILE. 

Dix—If my wife asks you my brand of 
cigars between now and Christmas, tell her 
these, and, say— 

DEALER— Yes. 

Dix—Don’t charge her over a dollar a 
box ; I’ll pay the balance. 

se i 
What the Genial “ Puck,” of New York, 
Has to Say. 





SMART. 


‘What are you boys going to get your 
mamma for a Christmas present ?” 

“* Won’t you tell ?” 

** No.” 

‘A pair of slippers with soft wool soles.” 





Fic, 2.—DETECTOR WITH ALARM BELL 
ATTACHED. 


PAID FOR. 

Mrs. Bridie—“‘ Why is it you don’t make 
me as many handsome presents as you used 
to before we were married ?” 

Mr. Bridie—“ Eh? Ob, I guess I must 
have been buying you on the installment 
plan, my dear.” 





A USEFUL 6IFT. 
Grinne—‘‘T’ve bought this necktie for a 
present for Barrett, my room-mate.” 
Smyles—‘‘ He can’t wear that. It doesn’t 
suit his complexion at all.” 
Grinne—‘I know; but it suits mine!” 





‘**Don’t spend in gifts the money you owe 
your washer-woman.” 

‘*Price marks on Christmas gifts are not 
to be regarded as emblems of veracity.” 





A MEASURE OF ECONOMY. 
Knox—Hallo, where have you been? 
Fox—I passed the Christmas holidays in 
Bermuda. 

Knox—You don’t know anybody there, 
do you? 

Fox—No; that’s why I went. 





The woman who can circulate most 
through the stores the first three weeks of 
December can approximate most closely the 
value of the presents her friends receive. 





MUCH THE BETTER PLAN. 
‘‘Did you make any Christmas presents, 
Barton ?” 
**No; I bought what I needed.” 
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ELECTRIC LIGHT FLASHES. 
It seems to be a well recognized fact that 
an electric plant thrives best in the dark. 
A number of Philadelphians have organ- 
ized the Cinnaminson Electric Company to 
furnish Riverton and Palmyra with light. 





Gloucester City, N. J., has renewed its 
contract with the local electric light com- 
pany for five years at $160 a lamp per 
year. 


On May 1, 1892, the metric decimal system 
of weights and measures came into foree in 
all the government administrations in 

igypt. 

The citizens of Lexington, Mo., are now 
discussing the subject of electric lights, and 
it is expected that the city will soon be 
lighted by electricity. 

The work of putting in the machinery at 
the new power house of the Ottawa Electric 
Light Company has commenced. The ma- 
chinery will all be in this year. 

The Electric Light Company, of Taunton, 
Mass., are progressing finely and their bus- 
iness is increasing at such a rate that they 
expect to purchase several more dynamos in 
February. 

A special election to decide whether Ba- 
tavia should own and operate her own elec- 
tric light plant at a cost of $21,000 was held 
recently. There were only 336 votes polled, 
of which 140 were in favor of the plant and 
196 against it. 


The sixth annual ball of the employés of 
the Citizens’ Electric Illuminating Com- 
pany, for the Mutual Benefit Association, 
was held on Monday evening, December 5, 
at the Criterion, in Brooklyn. The affair 
was quite a success and was well attended. 


Atatown meetingin Putnam,Connecticut, 
it was voted to contract with the local light 
and power company for 30 arc and 23 in- 
candescent lights for $2,500, for a period of 
five years. The town will also pay $225 
towards the installation of the ten new 
lights. 

The Commercial Bulletin, of Boston, 
states that Westinghouse stock has been very 
weak during the past week. There have 
been indications that insiders and members 
of the old pool have been quietly picking up 
alot of this cheap stock, and the recent ad- 
vance was Do surprise. 

The Siemens-Halske Company, the great 
electrical house of Berlin, hus applied foran 
ordinance in Chicago to enable it to dis- 
tribute electric light and power over that 
city. The company is erecting large works 
and evidently proposes to be a vigorous com- 
petitor of the General Electric Company. 

United States Consul O. F. Williams, at 
Havre, says, in his recent report on ‘‘ Elec- 
tricity and Conduits in Havre,” “It is my 
belief that knowledge of what is here at 
Havre will not be of value, further than to 
show its insignificance, as contrasted with 
kindred enterprises in American cities of 
like population and importance,” 

The United Electric Light Company, of 
Springfield, Mass., has purchased the ma- 
jority of the $225,000 capital stock in the 
Indian Orchard Company mills at Indian 
Orchard, with the idea of using the water 


power of the latter for running their plant. 
This company controls about 1,400 horse- 
power of water privilege. The stock was 
bought at 112 per share. 





Edison vs. Westinghouse. 

The suit of the Edison General Electric 
Company and the Edison Electric Light 
Company against the Sawyer-Man Com- 
pany was called before Judges Wallace, 
Lacombe and Shipman, in the United States 
Circuit Court of Appeals on December 6. 

A few weeks ago the Edison companies 
applied to the Circuit Court for an order 
restraining the Sawyer-Man Company from 
manufacturing or selling incandescent lamps. 

In order to secure a speedy settlement of 
the suit,an injunction was granted and at 
once stayed upon, the stipulation that the 
stay would be dismissed if the Sawyer-Man 
Company was not ready to proceed with the 
appeal. 

Clarence A. Seward represented the Edison 
Company, while Elihu Root, Leonard E. 
Curtis and Edmund Wetmore appeared for 
the Sawyer-Man Company. 
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ELECTRIC TRACTION. 


THE DISCUSSION OF THIS IMPORTANT 
TOPIC CONTINUED.—REMARKS OF LIEUT, 
SPRAGUE, MR. MAILLOUX, MR. LEONARD, 
DR. HUTCHINSON AND OTHERS BEFORE 
THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


Mr. Sprague: I have a few remarks to 
make on those subjects. Those who have 
visited the beautiful Moravian cemetery 
in Salem, North Carolina, or that in New 
Orleans, where they bury the dead above 
the ground in tombs, or in country towns 
where lovers stroll on Sundays, have doubt- 
less often noticed one inscription on the 
stones which mark the resting places of 
those who in life perhaps were filled with 
great hopesand ambitions. That inscription 
is ‘‘ Requiescat in pace.” Whenin Chicago 
some four months ago I heard Mr. Perry’s 
article on ‘‘Series Electric Traction,” and 
Mr. Leonard’s on ‘*‘ A New System of Elec- 
tric Propulsion,” that thought came to me 
—better let them ‘‘rest in peace.” In these 
four months there has been no resurrection. 
1 feel now asI felt then. If there was good 
in these systems it would work out its own 
salvation, and if the defects which seems to 
be apparent were there, they would of them- 
selves eventually condemn them. So satisfied 
am I on that I see no reason to change my 
opinion. The series system of electric pro- 
pulsion is absolutely dead. Every now and 
then an attempt is made to revive it. 1t has 
been tried on one or two roads in England. 
it has been tried on one or two roads 1n this 
country, but if 1 may make reference to 
Mr. Suort’s own work, his experience has 
been a suggestive one. He started five or 
six years ago on the series system in Denver 
and elsewhere, and about tour years ago in 
West Virginia. It is dead. And then he 
went on to the double-wire multiple arc sys- 
tem overhead, as did the Thomson-Houston 
Company in Cincinnati, to accommodate the 
local requirements of the telephone interests, 
and that plan is practically dead, and we 
have come, on the 500 railroads in operation 
in the United States and elsewhere, to one 
single method of operation, a multiple are 
system of distribution, with a single wire 
overnead—and that is where we will stand, I 
have no hesitation in putting myself down 
as a prophet in some of these matters. 
There have been great advances made in the 
lJast three or four years in electric railways. 
My own connection with them for the past 
two years has not been active. lam now 
going into a different class of work. But 
while there have been improvements in 
price and improvements in mechanical 
applications, more perfect machinery, 
greater interchangeability of parts, there 
has been little if any increase in the actual 
economy. Four years ago 40 cars were 
running on the Richmond road with engines 
of 375 horse-power, in other words, nine 
horse-power per Car at the central station. 
Every car on that line was doing all that it 
could do. We have, in fact, retrograded in 
some respects, and the number of accidents 
which are to-day cited, sometimes justly and 
sometimes unjustly, in opposition to the 
trolley system, is due in a large part to turn- 
ing backward, and to the additional compli- 
cation of apparatus. The plan which seemed 
to me to be the proper one was to give the 
man who ran the car as little as possible to 
think of. All that he should be required to 
dois to move a lever—as small as convenient 
—one way to go ahead and to pass through 
all the gradations of starting, increasing the 
speed, going at full speed, and, by reversing 
that movement, by asingle stroke of the 
hand, to pass through the retrogression of 
those changes, to reverse his machine and 
to run in the opposite direction. That plan 
has beenabandoned. Two levers must now 
be used, and many a life has been the for- 
feit. Thedemandsof street car service have 
continually increased. We can no more 
creep up a five per cent. grade at three miles 
an hour to-day than we can puta horse on 
the car to pullit up. The schedule time of 
roads will not permit of that operation. At 
first it was 15 horse-power to a car; to day 
it is 20, 30 and sometimes a 40 horse-power 
equipment, Why? Not because of the re- 
quirements at starting, but simply because 
when running at the full speed at which the 
machine will run when loaded, with the 
cars, with the trucks, with the passengers 
carried, the motors are required to do that 
amount of work when working under the 
highest possible efficiency for which they are 
built. We cannot go back. 

Referring a moment to the question of 
control; I have noticed in recent observations 
of some of the roads, that the motorman 
is required to operate two sets of apparatus. 
He has his regulating apparatus for varying 
the speed ofthe car. He has his independent 
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switch apparatus for varying the direction 
of motion. What is the result? A man is 
pulling along at 12 or 15 miles an hour with 
a tow-car behind him, He is traveling a 
car length in a second. Another car comes 
along in an opposite direction, and some 
man, dull of hearing or short sighted, steps 
inthe way. If the car is controlled by a 
single movement, which responds instantly 
to the wish of the motorman, he has got 
the power, independent of his brakes, and 
quicker than they can operate, of bringing 
his car to rest before he has run over that 
passenger. But if he has got first to cut off 
his current, move the reversing switch, and 
put on his current again, he has passed 
double the length of the car before he can 
stop it. 1 say in that respect we have reuro- 
graded in street car work when we have 
added two movements, iustead of running 
with one, 

1 had intended to comment in detail on 
this system of Mr. Leonard’s. independent 
of any possible merits of the plan, there are, 
1 am sorry to say, many inaccuracies; some 
have been pointed out by Dr. Hutchinson, 
aud there are others which Mr, Leonard 
himself may notice in looking over his notes. 
‘There is much assumed in the matter of 
econumy, but when we Consider the time 
limit involved in starting, | unhesitaungly 
assert that the amount ot coal burned in the 
central station will be fully as great, if not 
greater, by this plan, than with the system 
of direct supply, because of the amount of 
energy needed for the continuous rotation of 
the power converter. 

He has made one reference to elevator 
work. It is an unfortunate allusion. An 
elevator is in some respects the hardest sort 
of railroad service. 1 have a record made 
over a period of about 11 months on an 
elevator driven by a motor which is a com- 
pound machine, governed purely by a rheo- 
stat. ‘this motor runs for 10 houts a day. 
lt isa very fair example of good elevator 
service, so far as the element of time is con- 
cerned. it stops at five floors of a building, 
carries both freight and passengers, and is 
practically in comtinuous service. lts oper- 
ation is much more continuous than very 
large numbers of hotel elevators and many 
ollice building elevators, That record shows 
tnat for 10 hours duty a day there is used at 
the terminals of the motor the equivalent of 
about 100 amperes at 240 volts for one hour. 
These are from meter records and meters 
were never known to lie in tavor of the cus- 
tomer. We run about 250 feet a minute, 
stopping at every 10, 20 or 30 feet, and olten- 
times running slow. There is not used in 
the rheostat itself over 10 per cent. of that 
energy; that is, 10 amperes at 240 volts for 
one hour, An elevator of that lifting capac- 
ity, if driven on a three motor scheme, 
would have to be supplied with a motor and 
dynamo of at least equalcapacity, driven by 
a motor of about 30 horse-power. Two of 
these machines would normally, of course, 
have to run all the while. Of the size speci- 
tied, they could not be run from a 240 volt 
circuit for less than about 15 amperes. Con- 
sequently, we have the equivalent of 150 
amperes at 240 voltsfor one hour. In other 
words, for the system of regulation alone to 
take the place of the rheostat, there would 
be used 150 x 240 watts against atotal present 
use of only two-thirds of that, and against a 
use of one. fifteenth part of it for the rheostat. 
So I say this is probably a clear illustration 
of how the time element enters to continu- 
ally cut off the efticiency of the system where 
you have anything that runs continually. 

With regard to the method of operating 
by shunt machines, I would say that, in 
1886, on the elevated railroad, 1 operated 
two machines which were of this character. 
Subsequently they had a small series field 
introduced. The speed of the car was con- 
trolled there first by the rheostat and second 
by variation in field strength, and part of 
the energy of the car was delivered back to 
the line in slowing. Later, if 1 remember 
rightly, we introduced the series method of 
regulating the machines as well. In Rich- 
mond, the following year, I did do that. 
With machines of even ordinary weight, 
that is, 100 pounds to the horse-power, if 
the series multiple method is used with the 
armatures alone, and there is a variation of 
the field strength, you can get a variation of 
from one to three in the speed without any 
difficulty whatever, and that eliminates all 
difficulty in starting. In other words, if the 
maximum speed you wish to run is 15 miles 
an hour, you can easily run at a high 
efficiency at five miles by simply strength- 
ening the field and throwing the machines 
in series where you have got a good track 
and a sure method of contact. When tak- 
ing into account the fact that you can re- 
turn a certain amount of energy to the line, 
I question very seriously if the shunt method 
will not hold its own in time, even on a great 
many lines of street car service. 

The difficulty which Mr. Hewitt has 
pointed out, that the two motors were notin 
ordinary street car practice run on different 
circuits is explained in this way: When mo- 
tors were first built, there was an assump- 
tion that the motors could be built to run 
alike. The current was made to divide itself 


in the two fields equally and then meet and 
divide itself in the armatures. Aiterwards 
we found the difficulty which is pointed out 
by Mr. Hewitt, but it was too late to change 
our switches, because we had some thou- 
sands in operation. in fact, we were under 
the same Conditions that every Manufacturer 
of apparatus made under stressis. lf the 
two circuits are separate, then a large part 
of the difficulty, 1 should say three-fourths, 
if not more of it, would disappear at once. 

Dr. Hutchinson: ‘there is oue word which 
might be added to what Mr. Sprague says 
about speed on grades and the power re- 
quired in the power station. We are run- 
ning a line, as he knows, in Baltimore, on a 
six per cent. grade and cairying cars up that 
grade at eight miles an hour. Then there 
are in use 60 horse-power equipments on a 
car, instead of 40. We make on that roada 
daily mileage of 205 miles with one car, the 
highest I ever heard of. The rest of the 
cars make 190 miles. 1 have in my hands a 
lot of tests which I made two years ago, 
showing the indicated horse-power per car, 
measured from engine cards on the old 
Sprague double reduction motors. The 
lowest was 6.2 indicated horse-power ; the 
highest, eight. lf you measure the same 
thing now you will get anywhere irom 12 
up to 18 and 19 indicated horse-power. 

Mr. Mailloux: There is one point which 
I think has been neglected enurely in con- 
nection with this discussion ; though it has 
perhaps equa) importance, at least, with the 
methods or motor regulation, so far as the 
economy of running and cost of the power 
is concerned. I said a little while ago that 
the cost of power itself was very small, and 
it was usually smaller than the cost of the 
depreciation. lt seems to me that if we 
want to make it still smaller, if we 
want to reduce the cost of power pure and 
simple still further, that there is a much 
wider Margin to work upon in the station 

.itself than in the cars or motors. A num- 
ber of engineers have investigated this sub- 
ject, and it has been shown that, owing to 
the constant fluctuation of the load, and the 
fact that the power is constantly varying ; 
that the engine is cutting off at full stroke 
and then at very short stroke, in very rapid 
succession, the average (mean effective) 
economy, so to speak, of the engine is very 
poor. For that reason, more than any other, 
compound engines have not turned out the 
results which were expected of them, and 
we do not obtain from the coal used the 
horse-power that we ought to—not by 15, 
20 or 25, sometimes 40 per cent. It seems 
to me that it is there we must look for any 
radical improvement in the amount of power 
consumed to propel the cars. The amount 
of energy wasted in startiug, as has been 
sufficiently shown, is relatively insignificant, 
but in the station we have a large margin to 
work upon—a leak at the bung-hole, as it 
were, as compared with the spigot (regula- 
tor) loss. I believe various methods have 
been submitted for increasing the station 
efficiency. I advanced one myself some two 
years ago, which has not been popular be- 
cause the storage battery was used as a 
factor in it. There is, in my opinion, a 
good time coming, when the storage batte1y 
will have its innings, and will be used in 
every electric power generating station ; but 
meanwhile there may be other ways avail- 
able or possible of equalizing the load, and 
thereby increasing the efficiency of the plant. 
A method has been advanced, depending on 
a peculiar form of steam engine, by a con- 
cern which makes an engine that is said to 
have almost constant economy under very 
wide ranges of load. The makers claim to 
have been able with their engine to reduce 
the water consumption for given duty from 
40 pounds per horse-power per hour, to 26 
and 30, which results, if correct, ought to 
receive the attention and consideration of 
electrical engineers. 

Mr. Sprague: I may speak of one or two 
matters that have recently come to my 
knowledge. As regards the amount of coal 
used in central stations, it is undeniable that 
the central station presents great possibili- 
ties of improvement. People who are build- 
ing to-day any large isolated plant can easily 
get from engine builders a guarantee ofa 
horse-power delivered to the shaft of a dyna- 
mo directly connected for not exceeding 25 

| pounds of water, and the dynamos are now 

trated at 92 per cent. Weare going to have 

‘increased efficiencies in our central stations 

© when we adopt direct connected machines. 

As to the method of regulating larger 
machines, my own impression is this: That 
for the larger railroad work, of course, it is 
essential that there should be at least two, 
and possibly four, machines in operation, on 
account of the weight, methods of attach- 
ment, etc. Theseries multiple system will 
be used for running at variable speeds. The 
machines will be compound wound. The 
rheostat will bea very small factor. Iam 
now cencerned with some others in building 
an electric locomotive of about 700 horse- 
power, that has four motors of 175 horse- 
power each. The adoption of four machines 
in place of two was determined, not by the 
difficulty of building two machines, nor by 
the difficulties of regulation, but simply be- 
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cause the space at our command regy; 

that arrangement. Suppose thos maken 
run at 30 miles an hour under full load g 4 
best conditions, that is, when a}] four - 
multiple; they will run about 14 miles - 
hour when run two in series and two paral. 


lel; They will run six miles an hour wh 

all four are in series. When you vet leon 
to six miles an hour, you have got dows 
nearly as far as you want to go. If. now 7 
have in addition the method of control by 
varying the field, we increase these \ ariation 
of speed at least 50 per cent. [ think thet 
in the work now being done by th, Genera] 


Electric Company for the Baltimore anq 


Ohio Railroad, under the origina! Thon sCh- 
Houston plan, they will use four or six ma. 
chines in these various combinations, }t 
seems to me that the best method, when 
properly connected, is to run thes in series 
and multiple combinations. There ‘s no diff. 
culty in changing from one to the other 
provided you have got proper ficid regula. 


tion in addition. 
Mr. H. Ward Leonard: Mr. Chairman and 


gentlemen: I think that never since I first 
thought of this system of regulation have] 
felt quite so much encouraged as this even. 
ing, tor after having had my ficures, for 
several months at any rate, and ving ex. 
amined them, that Dr. Hutchinson should 


find that I only claimed 97 per ent., and 
when he is willing to grant that i may pos- 


sibly be 20 per cent. and upwards, i! shows 
me that I have something to wor) for, and 
with the possibility of success. ‘he fact 
joking aside, in regard to the question of 
efficiencies, is that quite accurate {ests have 
been made of the system by a cuncern go 
well equipped for making tests as Wn, 


Sellers & Company, of Philadephia, and 


that the efficiencies shown by the tables in 
this paper have been quite well borne out, 
I may say, while I am on that su!) ject, that 
the losses in the fields and the friciion, and 
the foucault current and the | ysteresis 
losses which I have assumed, are derived 
principally from the tests of the !*ranklin 
Institute, and are also checked by the data 
of the test averages of the Edison «ynamos, 


and I think they will bear the closes! scrutiny, 


As regards the figures I have given in the 
tests, Dr. Hutchinson has pointed out one or 
two apparent errors, but I think it is due to 
a misunderstanding of one or two points by 
him. One point which be spoke of was the 
impossibility of having a central station 


equipped with only six horse-pow:r per car 


when in one of the most favorab!« cases he 
figures out 1146 horse-power as re«uired by 
a car. Without stopping to ck that 
figure, I would say that I did not intend 
that six horse-power in the central! station 
would be enough if every car were in oper- 


ation simultaneously at its full power, but 


that six horse-power per car would bean 
average figure, some of them bx at rest 
or going slowly, and some comi:z down 
grade, under which conditions they would 
assist the central station. 

Another point that Dr. Hutchinson spoke 
of was the fact that in the table No. 1 there 
are 1114 kilowatts which he says lad to be 
entirely absorbed by the motor of 7%¢ kilo- 
watts. ButI call attention to the fact that 
the 1114 kilowatts is not all absorbed by the 
first motor, but a large portion o/ it is in 
the field and armature circuits of tc second 
and third machines, and that the tirst ma- 
chine is not overloaded. Similarly, without 


checking the figures up, that 97 per cent. 


efficiency, which he figured out, must be the 
result of some error. . = 
Dr. Hutchinson: I beg your pardon—8i 


—I may have said 97 ; 1 meant 5’. 


Mr. Leonard: Eighty-seven would be 
about correct, because that corresponds to 
the efficiency of the Edison machine of that 
size. The saving at the central sition, due 
to the size of the apparatus, of course, 188 
factor which we can only theorize on, but! 
think that,in view of Mr.Shepardson scurves, 


it is rather evident that, if we coul:! supply 


system in which the very large «)ianges of 
load due to the starting of the cai — 
wl 


avoided, we could get along 
dynamo and engine capacity in the — 
station, and by the results of tests on travel | 


ing cranes and a few elevators, avi by the 
figures of railway tests, I am convinced yor 
the central station capacity in engines an 

dynamos could be cut in two. However, 

wish to call attention to the fact that the 
cost of the street car apparatus to-(ay 38 not 
such an important factor as to very me 


terially affect the cost of the entire equiP- 
ment. In one installation that I am making 
to-day the entire cost of the street car - 
tors is only about five per cent. o! the cos 
of the complete work, and if any very 
great advantage, either in economy, contro 
or in any point, might be obtained by making 
that five per cent. ten per cevt., It _- 
would be quite an advantage. In o 4 
words, if the cost of the motors should a 
doubled, and we could get any decided 4 
vantage, the money would be well — 
and it would be well spent if we could - 
get rid of the lack of economy in the nord 
sumption of steam due to the variable nod 
off incidental to rapidly changing loads : 
we have with the present system. ' 
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Mailloux touched upon this, and it is a 
thing which is quite important, because it 
is utterly impossible to use to-day engines of 


the highest economy, such as are used in 
other practice, for the reason that the sup- 
posed economy vanishes altogether in the 
use of compound engines, etc., because of 
the variable loads. The proposed system 
bere certainly will tend to give an almost 
tant load in the central station and ef- 
. very large economy by the possibility 
of using engines of the highest type and oper- 
ating taem at the most economical cut-off. 
regards the depreciation of machinery, 
Ww , | find | have made a memorandum of, 
th is, apparently, three times as much 
de iation in three machines as in one; 
but when two of those machines are placed 
ou! of the influences which are the principal 
( of depreciation, and when the third 
( s in a condition such as to have a mini- 
mun of sparking, and a minimum of heat- 
i fits field, and when the motor gener- 
a portions are also under the best con- 
( s as regards sparking, etc., such will 
, e the case. The fact is, that in prac- 
tice the operation of the system shows that 
tl iachinery requires almost no attention. 
A | know of instances in which electric 
€ tors,which, as Mr. Sprague has pointed 
represent the worst kind of street car 
e, have been in operation for three or 
months at a time without the slightest 
ion of any kind whatever. They have 
jiling bearings, and being entirely spark- 
they have had no attention whatever 
ionths at a time. 
: importance of a single lever, rather 
a multiplicity of things to handle on a 
t car, has been touched upon both by 
Sprague and Mr. Mailloux in a rather 
ble manner, and I call attention to the 
that in this system there would be but 
lever which would accomplish all the 
ves of speed in either direction, and 
ipply the brakes, as the production of 
vy and the restoring of energy to the 
is the braking action for the car, and 
r any normal use of the system no 
hanical brakes of any kind would be 
|, and the instance cited by Mr. Sprague, 
mething on the track which makes 
sal necessary, can be dealt with by this 
m with the greatest of ease and the 
ist rapidity. 
judge by a comment of Mr. Sprague’s 
he imagines that the time element in 
ng under way by this system is far 
: than it really isin practice. The fact 
at having a separately excited field for 
renerator, there is no cumulative action 
e excitation of its field, and the change 
ld of the generator, and consequently 
speed of the motor is extremely rapid. 
1 the ordinary type of even cast-iron 
s the action is extremely rapid. 
point which may possibly be of interest, 
w of the discussion of the application 
e shunt motor at high speeds on a level, 
in the paper, but it is a possibility in 
method. When we have reached the 
speed of operation on a level, we can 
| the necessity of running at Dr. 
hinson’s 20 per cent. efficiency by 
( ging over from 500 volts of our gener- 
to the 500 volts represented by the 
y and the ground, by a movement of 
witch without the least sparking, and 
yut any difficulty ; because in changing 
we have the electromotive force of our 
elling motor as before, and that will 
nate any inefficiency of the generator, 
by operating asa shunt motor, especially 
ie trolley system, it would enable us to 
long ruvs with an efficiency of 
ibly 90 per cent. 
regards the question of efficiency again, 
Sprague mentioned the probability of 
nperes being required for merely the 
ition of the field to accomplish the reg- 
ulction. I may say in this regard thata 
recent test within the past ten days 
s that the entire amount of energy 
iired at 230 volts—that is the system in 
ity—that the total number of amperes 
ired, not only to excite the field, but to 
the elevator at its lowest speed, is not 
nperes but 8 amperes. 
iere isso many points of importance in 
ystem which I called attention to in the 
r which have not been touched upon, 
I assume they are considered of some 
value. I am pleased to notice that the 
ntlemen agree that the objects in general 
lesirable, even if the method used is not 
best of arriving at them ; but it is one 
of arriving at them and at present the 
only way, and the efficiency of that way can 
oniy, of course, be determined by practice. 
the use of the system upon traveling 
ines has gone sufficiently far to enable us 
say that the efficiency of this method is 
well known. There will be ip use at 
World’s Fair a traveling crane, perhaps 
the largest ever constructed, which will 
operate by means of a motor generator 
between the source of supply and the final 
motors as the best modification of the 
method, although there are several others 
that might have been adopted. The use of 
this method on passenger elevators will 
Shortly be tested thoroughly in the case of 
the Herald Building ‘and the United 
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Charities Building in this city, and in two or 
three other buildings about town, though 
some of them are private residences, where 
the apparatus would not be available for 
observation. 

One of the best points in connection with 
the system,-in my opinion, is the ability to 
restore energy to the line, in coming down 
grade or stopping, and what follows directly 
from that, the stopping of the car by an 
electric brake, which is not only an electric 
brake in the sense of being operated by 
electricity, but a brake which is an efficient 
means of stopping the car. It is the only 
brake I know of which will enable one to 
stop a car from its full speed down to adead 
rest, and at all times during that period the 
application of the brake causes a positive 
saving on the system by the production of 
energy to assist in operating other devices. 
There are numerous modifications of this 
system, and, as you will notice, one good 
point is due to the fact that the secondary 
circuit has no connection with the line, 
which makes it possible to use any voltage 
desired in this circuit, and if in railway 
practice it became desirable to use a thousand 
volts for our trolley, we would still be able 
to use upon our commutators in the pro- 
pelling motors 250 volts or 800 volts or 500 
volts, or anything desired. We might make 
our motor such that it would run perhaps 
at ten miles an hour; we could switch over 
to the trolley line and continue running at 
ten miles an hour direct; then open our 
generator field, which would leave our 
generator with no voltage at its terminal ; 
then we could insert it in the line between 
the trolley and the ground in series with 
the final motor, at a time when there would 
be no additional voltage by its introduction, 
and then, by raising the voltage with the 
generator again to 500, we have the means 
of securing a thousand volts on the motor 
armature and also securing a counter volt- 
age of 500 to bring it to rest. A good many 
of these modifications wil] be of particular 
importance in certain applications. The 
principal point of importance, to my mind, 
is the flattening of the load diagram and 
what it accomplishes. That means, I be- 
lieve, the cutting in two of the engine and 
dynamo, a very great increase in the 
economy of steam in the steam plant, es- 
pecially in view of the energy restored to 
the line, which also assists in cutting down 
the capacity required in the station. This 
system will soon be tried on a street car. 1 
was rather in the hopes that it would be in 
practical operation before this time, and 
had it not been for unexpected delays it 
would have been, and it will be now prob- 
ably within the next six weeks, and when I 
have had the system in operation practically, 
under expert hands, certainly not prejudiced 
in its favor, I will be able to submit figures 
which are far more conclusive than those 
which I have assumed, and which may have 
errorsin them. Of course, the method is 
totally independent of the figures 1 have 
submitted, and if those figures are inaccu- 
rate in any way the result will not be affected 
by them. 

I do not think of any other points that I 
wish to mention. 

Dr. Hutchinson: I have only a word fur- 
ther tosay. Iam glad Mr. Leonard does 
not feel discouraged ; it shows his rea] ex- 
pectations were not high. I must call his 
attention, though, to the fact that he has 
made a mistake in the statement that a large 
part of the 1114 kilowatts is supplied from 
the line; the only part to be deducted is the 
excitation of the driving motor and generator 
fields; that is, a total of 310 watts—prac- 
tically nothing. Everything else comes from 
the line motor. Taking his own efficiencies, 
this makes 21 horse-power in one case, and 
in the other, 11 horse-power. 

About efficiency in general: Mr. Leonard 
takes efficiency of central station dynamos 
of fairly good size asa basis for the efficiency 
of street railway apparatus. This is no 
basis of comparison at all. It does not seem 
to me that any deduction can be made from 
one to the other. 

Again, he did not answer the criticism 
that the equipment of a street car is deter- 
mined not by the power for going up a five 
or six per cent. grade three miles an hour, 
but by the fact that the car must goon heavy 
grades at from six to nine miles per hour. 

I think the plan is ingenious, and I have 
not the slightest doubt it will work—just as 
1 might say storage batteries work. 

Mr. Mailloux: I have only one question 
to ask Mr. Leonard. I am running cars 
with a storage battery which weighs seven 
and a half tons, or say seven tons, and 
Iam compelled to run them up a five per 
cent. grade and carry 50 passengers, which 
would make a total weight not far from 
12 tons. I would like to know what 
would be approximately the extra weight 
added to my car machinery, of which | al- 
ready have enough on the car, by the con- 
verter—the motor dynamo of Mr. Leonard. 
It is evident it would have to be very much 
larger than that which he describes here. I 
should expect it to add at least as much 
weight as the storage battery itself. 

Mr. Leonard: I did not quite understand 
the question. If I understood it correctly I 


would answer it by saying the method 
which I indicate, of using a motor generator 
and transmitting all of the energy to the 
final motor through it, would probably 
make it necessary to use a machine which 
would have a combined weight of about 
120 pounds to each horse-power delivered. 
In other words, a motor generator, at its 
highest speed and special design, I have 
no doubt could be designed and built so 
that the combined weight would, be about 
120 pounds to the horse-power delivered. 
A motor generator would not, however, be 
used in the case of storage batteries. 

Mr. Sprague: May 1 ask where Mr. Leon- 
ard proposes to put the power converter ? 
1 donot want to be too inquisitive about it. 

Mr. Leonard: The question of location 
would be determined by the style of truck. 
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It has been laid out to be placed between the 
axles of the cars, so that theaxis of the motor 
generator would be parallel to the track. 

Mr. Sprague: I thought if it was in that 
position it would not get the care and atten- 
tion which is demanded for it. If it was 
placed in the car body, the cost of the 
space sacrificed for passengers would be 
somewhat more than the possible saving 
of such a system. But practical experi- 
ments determine more than all the argu- 
ments in the world. 1 think I am right in 
my prophecy that there will not be less 
pounds of coal consumed per car mile run 
by that than by the present system.” 

Mr. F. V. Henshaw: I would like to ask 
why it is that the motor end of the motor 
dynamo transformer is so much smaller 
than the rest of it—that is to say, about 
seven and a half kilowatt, against something 
like 20 or 21? 

Mr. Leonard: The size of the motor for 
the line will be determined only by the 
power represented by the moving load—the 
size of the final motor and the generator 
must be determined by the torque at the 
time when the load is heaviest, and by the 
volts represented by the highest speed. 
But if you were to run your load at a low 
speed, comparatively, on the grades, and 
high speed on the levels, you would not 
have those two factors co-incident in the 
first motor. 

Mr. T. C. Martin : The other item on the 
programme is the report presented by the 
Standard Wiring Committee and revised by 
the Committee on Units and Standards. I 
would like to offer a resolution that this 
report be now accepted, and referred to the 
Congress Committee, and transferred by it 
to its Sub-Committee on Provisional Pro- 
gramme for the Congress in Chicago in 
1898. That, I think, will dispose of it in 
the only satisfactory way in which it can 
now be disposed of, and will give that com- 
mittee and its sub-committee something 
definite to work upon. I would be glad to 
have the resolution seconded.—Carried. 

The meeting then adjourned. 
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Dr. Werner Siemens and Jay Gould. 


We are indebted to Dr. George H. Ben- 
jamin for the facts of a story which very 
prettily shows the distinctive difference in 
character between two prominent men, who, 
strange to say, died within a week of each 
other. One, a power in the financial world, 
and the other, a man who could put to good 
use in valuable improvements and inven- 
tions the money which the financial genius 
could make by means of his shrewdness and 
far-sightedness. Jay Gould, the wizard of 
Wall street, and Dr. Ernest Werner von 
Siemens, the inventor. The former was 
noted for his firmness; he was a man who 
said: ‘‘ When a thing ought to be done, do 
it ; let the consequences come.”’ His fear- 
lessness was evinced in the boldness of his 
enterprises, and his entire character is out- 
lined in the dark lines of his success. The 
latter’s integrity in business dealings and 
scientific achievements made him known 
the world over as a man of high principles 
and of inventive genius. Both will be 
remembered in history. Werner Siemens 
was one of four distinguished brothers, 
Ernest Werner, Sir William, Frederick and 
Karl. Sir William died about four years 
ago in London, and Frederick and Karl are 
the survivors. There are, we believe, other 
brothers, but these are the most famous. 

Dr. Siemens was a Privy Councilor to 
the Emperor. We speak editorially of his 
other honors. 

The story which we now relate was told 
to Dr. Benjamin, while in Berlin, by Dr. 
Siemens, 

Jay Gould wanted a cable to be laid upon 
the bed of the Atlantic Ocean. He wanted 
to own one; why or wherefore, it matters 
not ; he wanted to possess a cable and that 
was sufficient. With this in view he tele- 
graphed to the agent of the celebrated firm 
of Siemens & Halske, in this city, saying he 
wished to see him. (Millionaires don’t write 
letters when they own telegraph companies, . 
they telegraph.) The agent very promptly 
presented himself at Mr. Gould’s office and 
was requested to be seated. Awed in the pres- 
ence of the great little man, he obeyed. 
Suddenly Mr. Gould turned toward the 
agent and said : 

“* You are the agent of Siemens & Halske, 
of Berlin? I want a cable laid across the 
Atlantic Ocean, and I want Siemens & 
Halske to make it. Have it ready as soon 
as possible, please.” 

When the agent had recovered from the 
shock, he managed to find breath to say: 
** Very well, Mr. Gould, we will be pleased 
to take your order. I shall cable to the 
firm and have the plans ready for you in a 
short time.” 

Mr. Gould turned his little bright eyes on 
the agent, and said : 

** My dear man, I didn’t ask for any plans. 
What I want is a cable. Oh! I see; I beg 
your pardon.” Whereupon, Mr. Gould 
pressed a button and a clerk appeared. 

‘Mr. B——, just write out a cheque for 
$100,000 to the order of Siemens & Halske, 
of Berlin, and give it to this gentleman.—I 
suppose that will be enough to start witb. 
Come in at the end of a week and let me 
know how the work is progressing. Good 
morning.” 

At the end of a week the agent again 
presented himself at the office. 

‘*Mr. Gould, our engineers would be 
pleased to call upon you at your earliest 
convenience. They are prepared to submit 
their figures to you.” 

‘* My dear sir,” protested Mr. Gould. “I 
told you before I didn’t want any plans or 
figures. I know Dr. Siemens. I know the 
firm of Siemens & Halske, and I am sure 


that whatever the doctor undertakes he 
does thoroughly and to the best of his 
ability. I don’t care about the price, go 
ahead and make the cable and bring the bill 
to me. But, perhaps.”—and again, did Mr. 
Gould push the button, and again was a 
cheque for $100,000, payable to the order of 
Siemens & Halske, put into the hands of the 
astonished agent. 

In quick time the cable was finished and 
laid, and is at the present day one of the 
best and most serviceable under the Atlantic 
Ocean. 

Such was the handsome tribute paid to 
Werner Siemens by Jay Gould, 
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‘Be sure you’re right, then go ahead,” is 
a good motto for builders of electric roads 
—long ones as well as short ones. 





‘‘A Thousand Miles by Telephone,” as 
pictured in the REvIEw recently, has been 
much sought after by the daily and weekly 
press, and in its last issue that thoroughly 
wide-awake and always interesting monthly, 
the Review of Reviews, presents the illustra- 
tion with encouraging comments on the 
advance in the field of telephone science. 
The quiet, unostentatious work that has 
been done by our telephone engineers during 
the past five or six years, it would seem, is 
now not only bearing fruit, and ripe fruit, 
but is receiving its just and proper recogni- 
tion. 





ITRICAL REVIEW 





Christmas is coming! No better remem- 
brance of the season to the younger genera- 
tion can a fond father give than a year’s 
subscription to the ELECTRICAL REVIEW. 
This may help to answer that ever-occurring 
question, ‘‘ What shall I give ?” 





An electric light company sought an ex- 
pert legal opinion upon an important point, 
and laid the matter before Senator Hoar and 
William M. Evarts. Each wrote an opinion, 
and each sent ina bill. It is stated that Mr. 
Hoar’s bill was $50; Mr. Evarts’, $10,000. 
It is not officially announced, but rumor 
has it that the opinions were very similar— 
except as to price. 





Hon. John Russell Young, third vice- 
president of the New York Press Club, isa 
probable successor to the presidency of the 
Union League Club, of this city, a position 
long adorned by Hon. Chauncey M. Depew. 
We hope he will be elected. In honoring 
this able journalist and diplomat, the Union 
League Club, with all its great name, will 
only be honoring itself, and will extend its 
fame and influence in a new line. 





Weare pleased to republish the very in- 
teresting paper on ‘‘ Electricity in the Art 
of War,” written by Lieut. C. D. Park- 
hurst, Fourth Artillery, which appeared in 
the October issue of the Journal of the 
United States Artillery. In the present in- 
ferior condition of our defenses, the subject 
is one of national importance. This is a 
branch of electrical science that, in the 
hands of men like Lieutenant Parkhurst, 
may be developed, if proper governmental 
encouragement is given, to a high degree of 
value, and become a means of most efficient 
reference ata very low cost. We hope to see 
the question assume its proper prominence 
in Congress. 





GIVE US BETTER ROADS. 

We are glad to see that an organized 
effort is being made to agitate the subject 
of better roads throughout the country. 
Any one who has frequent occasion to use 
our public roads will be ready to testify 
unqualifiedly to the urgent necessity of some 
such movement. While we are not pre- 
pared to endorse an attempt to secure con- 
gressional interference with matters which 
are apparently outside of the bailiwick of 
the general government, and like the tele- 
graph, telephone and railways, is a subject 
better fitted for corporation or even mu- 
nicipal enterprise, we do endorse lively 
agitation of the subject, with a view to 
driving home the conviction that roads 
should be improved and demonstrating the 
best engineering methods of accomplishing 
the result. The precedent already set in 
the establishment of an agricultural depart- 
ment of the government will require no 
stretching to cover a matter of such univer- 
sal interest to the public as good roads. 





CAR LIGHTING AND HEATING. 


A comparative estimate, made by an 
English engineer, as to the cost of train 
lighting by gas, oil and electricity, indicates 
that oil varies from one to two cents per 
lamp per hour, compressed gas costs one 
cent per lamp per hour and electricity one- 
half cent per lamp per hour, while the cost 
of plant was about five per cent. less for 
electricity than for gas. This will be a wel- 
come piece of news to railroad companies. 
The superiority of the electric light in giving 
more uniform illumination and not fouling 
the air commends it, irrespective of any 
question of expense. For heating, also, it 
will prove a competitor. When we con- 
sider the heat wasted in the chimney of 
stoves—-the most common type of car heater 
—the lack of economy in electric heating 


assumes a less serious aspect than appears at 
first glance. A large saving is effected in 
developing the whole duty of the train from 
one furnace, and the electric heater expends 
all of its energy on the air to be heated, 
instead of imparting a small percentage toa 
metallic surface and sending the balance 
outside a car where it figures purely as waste. 
With steam heating the comparison would 
not be so favorable in cost, but convenience 
and safety would be strong factors in favor 
of electricity. 





December 17, 1899 


DR. ERNEST WERNER SIEMENS. 


Dr. Siemens, the celebrated scientist, dieq 
at his home, in Berlin, December 6. [He 
was born in 1816 at Lenthe, Hanover, and 
educated at the Lubeck gymnasium. He 
joined the Prussian artillery in 1834 and 
gained the rank of lieutenant in 1837. As 
a member of the Prussian general staff, he 
proposed, in 1847, the application of subter- 
ranean conductors, insulated with gutta 
percha, to the electric telegraph system. In 
1848, with the assistance of Prof. Himly, 
he laid the first submarine mines for clec. 
tric ignition, for the protection of the har- 
bor of Kiel from the Danish fleet. 

Dr. Siemens left the government service 
in 1850 and devoted himself entirely to 
science and private enterprises. As chief of 
the telegraph works of Siemens & Halske, 
in Berlin, he made that establishment one of 
the chief centers for the application of elec. 
tricity to the industrial arts, and he afier- 
wards opened branch works in London and 
St. Petersburg. Large works have recently 
been established in this country, at Chicago. 
The University of Berlin, in 1860, conferred 
on him the degree of Ph. D., and he joined 
the Academy of Sciences in 1874. Among 
his many inventions and scientific discoy- 
eries may be mentioned, the development of 
methods for testing underground and sub- 
marine cables, the invention of polarized 
relays, of the Siemens armature and dy namo 
electric machine, the pneumatic tube <is- 
patch system, and the electric railway. 

Dr. Siemens was a member of the Prus- 
sian Order of Merit, and Frederick III con- 


ferred upon him the patent of nobility. His 
lectures and papers upon various scientific 
subjects have been published and widcly 
circulated in many of the best scientific 
journals. 

We can truthfully say that the world has 
lost a useful man—the noblest work of God. 
Verily such a man was a power to move the 
world, for the condition of mankind is de- 
pendent on those separate factors in whom 
are self-invested the power of improve- 
ment. The history of a nation will no 
longer be a mere chronicle of monarchs aud 
dynasties, but a record of its improvements, 
inventions and scientific discoveries. 

He has earned an epitaph of which the 
greatest may be proud, for what can be bet 


ter than a life devoted to the welfare of 
His was a serviceable life, and he 


others. 
left the world better than he foundit. The 
public journals, and all the industries 
that he started, will bear evidence that un- 
der his tombstone lies the remains of a once 
useful man—one who benefited the world 
by being in it. 





THE TROLLEY AND THE PIPES. 


The present system of the overhead single 


trolley is experiencing new and unexpected 
difficulties which will take considerable ex- 
perimenting to overcome. 

It is claimed in Boston that the leakage 
from the currents has affected the gas and 
water pipes and the telephone cables. 

In an interview with a representative of 
the Boston Herald, Inspector of Wires Chas. 
H. Morse states that there has been noticed 
a premature corrosion of water pipes. 

It is believed that this is the result of elec- 
trolytic action, due to the escaping currents 
from the West End ground wires and tracks. 
Asa result of induced currents, it was trou!le- 
some to locate grounds on the fire alarm 
system, and upon investigation it was dis- 
covered that the railway currents did not 
have a low enough resistance path upon 
which to return tothe power station. 

Constant complaints from the people in 
the neighborhood of the trolley line have 
been received at the office of the water 
board. They claim that the water pipes 
show leaks due to electrolytic action and 
consequent corrosion. In some cases, it is 
stated, when gas pipes have been connected 
in the actof relaying, etc., arcs have been 
common, in some cases igniting the hemp 
packing at the joints. 

It would seem from these facts that one 
way of overcoming this difficulty would be 
the adoption of the double trolley system. 

If this trouble is due to the leakage of the 
current, measures should be immediately 
taken to stop the waste and consequent 
alleged damage to the pipes, both to the ad- 
vantage of the trolley company and owners 
of subterranean pipes and cables. 

The subject is one which permits of con- 
siderable discussion and should not be dis- 
missed without careful and scientific investi- 
gation. 
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CORRESPONDENCE. 





OUR BOSTON LETTER. 

The business of the Shawmut Fuse Wire 
has increased so rapidly of late that they 
have been obliged to seek more commodious 
quarters, and are DOW located at 161 High 
east, Their largely increased facilities en- 
able them to fill orders promptly. 

Mr. W. H. Francis, who was for some years 


connected with the old Edison General Elec- 


tric Company, at one time occupying the 
position of assistant manager for the New 
Fogland district, has recently joined forces 


with the Edison Illuminating Company, of 
this cit) 

The Worcester, Leicester and Spencer 
Street Railway Company, now operating an 
electric line between those cities, propose to 
extend their lines to other towns, and will 
soon petition for the right of way to Roch- 
dale, and from there to Carleton City and 
Southbridge. 

The Frank E. Fitts Manufacturing and Sup- 
ply Company, of this city, have secured the 


New Evgland agency for the *‘ Hercules” 
motors ind dynamos, and have fitted up 
their store corner of Oliver and Purchase 
streets with a complete plant, showing the 
machines in actual operation. 


The Natick Electric Street Railway Com- 
| petition the Legislature for per- 


pany W - 4 

mission to change its name to the South 
Middlesex Street Railroad Company, desir- 
ing to operate lines in Sherborn, Natick, 
Framivzbam, Ashland and Hopkinton, and 
to issue bonds and increase its capital stock. 


E. C. Wilcox & Company, general electri- 
cal engineers, of Hartford, Conn., are build- 
ing up an extensive business throughout 


New England. One of their latest installa- 
tions was in the works of the Meriden 
Curtain Fixture Company, at Meriden, 
Conn., where they have put ina plant of 
650 incandescent lights. 

The Town of Wakefield, Mass., is very anx- 
jous to do its own lighting, and negotiations 
are on foot for the purchase of the plant of 
the Citizens’ Gas and Electric Light Com- 
pany, which furnishes current for lighting 


er purposes to Wakefield, Reading, 
South Reading and Stoneham. The com- 
pany waut $200,000 for the plant. 

Messrs. Waterhouse Brothers, the well- 
known inventors, of Hartford, Conn., are 
makiny preparations for pushing the sale of 
their new arc lamps extensively during the 


and pow 


coming year. Mr. James N. Gamble has 
recently become associated with them in 
business, and the firm name has been 
changed to Waterhouse, Gamble & Company. 

The New Grain Elevator of the Boston and 
Maine ltailroad Company, at Mystic wharf, 
is to lighted throughout by electricity. 
Incandescent lights will be used inside the 
building, and the surrounding grounds will 
be illuminated by arc lights. Apparatus for 
850 incandescent and 50 arc lights bas al- 
ready been ordered, and the plant will prob- 
ably be increased in the near future. 


A Warm Discussion is now being carried 
on before the Board of Railroad Commis- 


sioners, between the Cambridge Storage 
Battery Electric Street Railway Company 
and the West End Street Railway Company, 
relative to the application of the former 
company for a charter to operate a line 
throug! the residence portion of Cambridge. 
The West End people are opposing the 
scheme vigorously, and the outcome is 
awaited by the public with considerable 
lntere 

_ The Elektron Manufacturing Company, of 
Springtield, Mass., are branching out very 
extensively at the present time, and have 
just placed an agency for the coming year 
with Gannett & Company, Providence, R. I., 
and with R. H. Loomis, of 29 North Seventh 
street, Philadelphia, Pa. They will also 
shortly have a branch office in Boston. 
The suic of their motor generators for tele- 
ane ind telegraph work is increasing 
rapic 


and they report the elevatcr busi- 
lso on the boom. H. @. T. 
n, Dec. 10. 


OUR CANADA LETTER. 
Halifax, N. S.—Certain bondholders of the 
alifax Street Railway have issued a writ 

of foreclosure in the Supreme Court for 
225,000. The company claim that this is 
the revival of an old suit commenced two 


hess is 


Bos 





years ago, and is brought by holders of 
illegal bonds, which the company 
Tepudiates, 

Toronto, Ont.—The Smith’s Falls Elec- 
'rical Power Company (Limited) has been 
‘ncorporated by letters patent of the Prov- 
ince, with a capital of $60.000. The chief 


Promoters are Messrs. F. T. Frost, William 
F Frost, C. B. Frost, J. M. Clark, Adam 
ag and ay A. Bethume, of Smith’s 
Falls, Ont. 1€ Company proposes supply- 
ing electricity for light, J ex 

Hamilton, Ont.—The gentlemen who pro- 
Pose to take stock in the Hamilton Radial 
ilway Company have had «consultation 





ELECTRICAL REVIEW 


with Engineer Jennings on the subject of 
the feasibility of the scheme to bring elec- 
trical power from Niagara to operate a sys- 
tem of electrical railways radiating from 
this city in the direction of Brantford, 
Guelph, Oakville, Mount Forest and Cale- 
donia. After going over the matter 
thoroughly, Mr. Jennings gave it as his 
opinion that, until some better system of 
transmitting electrical power is invented, 
the scheme cannot be worked on a paying 
basis. The power can be transmitted, he 
says, but the plant would be so costly that 
it would not pay a dividend on the invest- 
ment. Mr. Jennings added, however, that 
he had every confidence that a better system 
of transmission will be evolved at a very 
early date. 

Montreal, Que.—The gross earnings of the 
Montreal Street Railway Company for the 
last three months are as follows: September, 
$72,686.82; October, $63,116.01; Novem- 
ber, $52,293.05. Total, $189,095.88. The 
‘‘best day” was September 20 (during the 
exhibition), when the receipts amounted to 
$4,224.28.—Letters patent have been issued 
under the Great Seal of Canada, bearing date 
November 24, 1892, incorporating Louis 
Perreault, printer; Honoré Beaugrand, 
journalist; Trefflé Berthiaume, journalist; 
E. M. Lovelace, merchant; J. O. Dupuir, 
merchant; Joseph Melangon, notary; J. A. 
Rodier, doctor; Alp. Raza, architect; Chas. 
Berger, contractor; James Cochrane, con- 
tractor; Ludger Consineau, contractor; 
Emmanuel St. Louis, contractor; J. R. W. 
Brunet, contractor, all of Montreal, for the 
following purposes, viz.: To furnish elec- 
tric lights, motive power, heating apparatus, 
electric wires to transmit electricity in the 
city of Montreal and elsewhere in the Do- 
minion of Canada, by the name of the ‘'Cen- 
tral Electric Light Company, of Montreal” 
(Limited), with a total capital of $500,000.— 
The Back River Power Company is the name 
of an enterprise, the promoters of which are 
applying for incorporation, with the object 
of developing the water power upon the 
Back river, and to work the same, to supply 
the power to others and to do a general 
manufacturing and milling business, to con- 
struct electric roads, and to use eleciricity 
in all its forms and branches. J. A. C. 

Montreal, Dec. 10. 





PERSONAL. 

Sylvester F. Eagan, of Buffalo, one of 
the principal stockholders in the Brush 
Electric Light Company, died last week at 
his residence in Main street. 

Mr. Robert J. Parvin, the manager of the 
mechanical department of the S. H. Parvin’s 
Sons Company, a well known and reliable 
advertising agency of Cincinnati, Ohio, paid 
the Review a pleasant visit last week. 

Mr. B. F. Lloyd, of Toledo, O., has 
taken charge as superintendent of the Cen- 
tral Union Telephone Company, of that 
city, to succeed Mr. M. J. Carney, who has 
resigned to accept service with the Chicago 
Telephone Company. 

Mr. Allan V. Garratt, the former secre- 
tary of the National Electric Light Associa- 


tion, at present an electrical engineer in 
Spokane, Wash., has made an expert 
examination of the mammoth electric light 
plant in the Palace hotel in San Fran- 
cisco. The hotel has the largest isolated 
lighting plant in the United States, there 
being 8,000 incandescent lamps. Mr. 
Garratt represents the purchaser in the final 
acceptance of the plant, which is just finished. 





Quick Work by the Direct Cable Com- 
pany. 

The United Press, having occasion recently 
to send to the Central News, London, an in- 
quiry relating to some ordinary business 
matter, filed a dispatch at the office of the 
Direct Cable Company in this city, and in 
exactly 10} minutes afterward a reply was 
laid on the desk of General Manager Phil- 
lips. Quicker work than this, has, of 


course, often been done by not only the 
Direct Company, but by the other cable 
companies as well, but the foregoing record 
has seldom been equalled except when ex- 
traordinary effort to do so has been made. 


The electric launch ‘‘ Electra” was men- 
tioned recently as making a run of 10 
‘*miles.” For miles substitute ‘‘ hours,” 
and this will give a better idea of the effi- 
ciency of the storage batteries in use on 
board. The Electric Launch and Naviga- 
tion Company, 120 Broadway, N. Y., are 
doing good work in this field. They have 


found Tobin bronze of particular value for 
use in the propeller shaft, using this metal 
on the “‘ Electra” and also on the beautiful 
launch ‘‘Corcyra,” built by them for Mr. 
John Jacob Astor, 


KIND WORDS FROM TEXAS. 





A FRIEND OF MANY YEARS RISES IN THE 
SOUTH AND SPEAKS HIS MIND ON THE 
VALUE OF ‘‘ ELECTRICAL REVIEW.” 


To THe Eprror or EvectricaL Review: 
I notice you are getting many compli- 





ments on account of valuable features of the 
Review which seem to especially commend 
themselves to your advertisers and those 
seeking information in the advertising col- 
ums. Such people no doubt know a good 
thing when they see it, but the great strides 
the Review has taken in all departments in 
the past few years is a source of unbounded 
gratification to one who remembers its early 
struggles, when the field of its usefulness 
and influence was not quite so broad as at 
present. With the rapid development of 
the science of electricity, and its many appli- 
cations in commercial and domestic life, 
the Review seems to have kept abreast of 
it all, and gives its readers the very best of 
everything. Clean, vigorous, newsy and 
prosperous. All success to it! 
FRranK B. Knicur. 
Austin, Tex., Dec. 6. 











Advantages of the Electric Elevator. 

A great advantage of the electric elevator, 
which has now tbe endorsement and backing 
of the famed engineering house of Otis & 
Company, is that it can be placed wherever 
it is most convenient to the purposes of the 
architect. The motor and appliances can 
be put either on the roof, inthe basement or 
in some intermediate spot. The idea of 
locating an elevator on the roof is a radical 
departure from existing elevator practice ; 
but it has been found so effective in work- 
ing that it will soon become customary, 
especially where there isa nest of elevators 
operated, and where the basement space is 
more valuable than that which would be 
occupied by the machine on the roof. Be- 
sides the absolute saving in space, this ele- 


vator renders other economies possible. 
The latest and most improved forms of this 
elevator are a way car with a capacity of 
325 feet per minute with a live load of 2,500 
pounds, and an express car having a capacity 
of 400 feet per minute with a load of 1,800 
pounds. Another advantage gained by the 
use of this elevator is that it is impossible 
for any elevator boy to turn it into an instru- 
ment of torture, as its stop can be just as 
perfectly graduated as its start. 





Proposed Dam Across the Housatonic. 

A company with $1,000,000 capital has 
been formed to construct a dam across the 
Housatonic River, between Oxford and 
Monroe, or Newton, for the purpose of 
creating an immense water power, which, in 
turn, is to be used in the generation of elec- 
tricity for power purposes at long distances. 
The company expects to do its principal 
business in manufactories to which it will 
supply power without difficulty and at a 
low cost. The cities of New Haven and 
Bridgeport are expected to prove profitable 
fields forthe new company. The dam will 
be not less than 30 feet high. The applica- 


tion for a charter will be presented to the 
next legislature by Robert 8. Hinman, of 
Oxford, Conn. The plan is modeled after 
the plant in operation in Frankfort, Ger- 
many, which has been in operation for 10 
years, and where power has been trans- 
= 80 miles with a low percentage of 
oss. 





Marriage of the Daughter of Captain 
George N. Stone. 


A notable event in Cincinnati was the 
marriage of Miss Alice Maud Stone, daughter 
of Captain George N. Stone, the well-known 
manager of Cincinnati telephone inter- 
ests, to Mr. Albert Alanson Cary, of New 
York. The groom is a prominent mechapn- 
ical engineer, and has in readiness for his 
bride a pretty home in this city. 

The floral decorations of Captain Stone’s 
house were exquisite and the bridal proces- 
sion was an array of _ and beauty. 
The presents were magnificent, among those 
being a chest of solid silver from the bride’s 
parents, 





208 


LETTERS FROM A LABORATORY,— 
XXYV. 


BY JULIAN A. MOSES. «@ 





The fact that any number of particles of 
certain metals may be deposited from a solu- 
tion upon any surface, in any quantity, and 
in any time, within certain limits, is, indeed, 
one to be wondered at. The remarkable 
conveniences that this process—that of elec- 
tro-deposition—affords, should invite the 
practical operator in the laboratory to take 
advantage of it, to adapt it to his especial 
wants, and to make it serve him in many 
out. The brass plate over which the tabie 
is to slide must be flat. Four conical pins, 
shown in Fig. 2, should be driven into the 
ways. Reproductions of all kinds may 
be made, and with such exactness, that 
they out-distance all other attempts at du- 
plication of models. 

Copper, that metal so useful to the elec- 
trician, is the easiest of manipulation, and 
the deposition from its solution in sulphuric 
acid, copper sulphate, is so easily managed 
that remarkable pieces of work, that could 
not be done in any other way, may be satis- 
factorily accomplished. Numerous experi- 
ments with deposits of copper, about which 
I shall first speak, have shown that it may, 
in some cases, take the place of accurate 
fitting in mechanical movements. 

The first interesting application will enable 
the mechanic to make a perfect ‘‘ slide” 
with little labor. Fig. 1 shows a table which 
has parallel dovetail grooves cut into it. 
Suppose it is devised to make this table slide 
onrails in such a manner as to avoid all 
‘‘slack motion,” and thus obtain an even 
movement in one direction. If there are no 
mechanical means at hand to make these 
rails, the following process may be carried 
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plate in line with the middle of the grooves. 
These serve the purpose of holding the 
deposit more securely to the plate. Coat the 
inside of the grooves with a very thin varnish 
composed of gutta-percha dissolved in 
naphtha, and when this is almost dry, dust 
some powdered plumbago over it and gently 
brush it with a soft camel’s hair pencil. All 
unnecessary plumbago will be removed and 
it will give a homogeneous conducting sur- 
face, independent of the brass underneath. 
The plate with the inserted pins should now 
be clamped in position, ¢. ¢., with the pins 
projecting into the grooves. This may be 
accomplished by wrapping some stout cord 
around the two plates, all parts other than 
those covered with the plumbago, and that 
part of the plate immediately above the 
grooves must now be varnished with spirit 
varnish, and this allowed todry. Attacha 
copper wire to the piece of work, so that 
the surface of plumbago is in electrical con- 
nection with the negative pole and put the 
whole into the copper-plating bath. Agitate 
the solution now and then so that fresh 
liquid may come in contact with the surface 
inside of the grooves. Use a large copper 
anode and when a layer of copper, say one- 
sixteenth of an inch in thickness, has been 
deposited, remove the work from the bath. 
Naturally, the pins have become thoroughly 
coated and form practically a part of the 
deposited copper. Place the entire piece of 
apparatus in naphtha and by capillary action 
the gutta-percha will be dissolved out. If it 
is difficult to separate the plates after dipping 
in naphtha, carefully dry them by allowing 
the naphtha to evaporate spontaneously, and 
when perfectly dry, gently heat the grooved 
plate. Before the other plate bas had time 
to become hot, gently tap it with a piece of 
wood and they may now be easily separated. 
In case it is desired to fill up the holes left 
in the rails, melted lead may be peured in, 
first moistening the interior surface of the 
copper with acid zinc chloride. A little 
grinding with flour, emery and oil will make 
the slide much smoother. Fig. 8, shows the 
rails after they have been filled with lead, 
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ELECTRIC RAILWAY AND POWER 
NOTES. 


Plainville, Conn., is to have an electric 
tramwfy to New Britain, Conn. 

An electric street car line will be running 
by January 1 in Durango, Colo. 

An electric sleigh is the result of the latest 
application of storage batteries for traction 
purposes. 

The Brunswick, Me., Elecric Railroad 
Company will apply for a re-enactment of 
its charter. 

West Side street railway stock in Chicago 
has been carried above 200, and is now sell- 
ing at about 207. 

A syndicate from Scranton has purchased 
the Ithaca, N. Y., Electric Street Railway 
and electric lighting plant. 

A project is on foot to dam the Leon 
river at Belton, Texas, to secure water to 
run an electric light and power plant. 

The electric street railway between Lynn 
and Salem will soon be in operation. Cars 
wlll be run every half hour and the fare will 
be 10 cents. 

The trolley cars in New Haven, Conn., 
have been greatly harassed and travel on 
the lines has been impeded by the heavy 
fall of snow. 

The cars of the Johnston and Gloverville 
Street Railroad are being fitted out with 
electrical appliances by the Thomson-Hous- 
ton Company. 

The trolley line in Catherine and Bain- 
bridge streets, Philadelphia, will soon be 
ready. It is expected that it will be com- 
pleted before Christmas. 

One of the new electric sweepers for 
Toronto will bein use by the beginning of 
next week. Recent trials have shown that 
good results are to be expected. 

Work on the new electric railway between 
Laurel Grove and Little Falls is well under 
way and it is expected that it will be com- 
pleted before severe winter sets in. 

On December 1 bids were opened for 
the grading of the McKeesport and Wil- 
merding electric road, and it is expected it 
will be completed and cars running by next 
May. 

A number of small launches are to be sent 
from the Lynn works to the World’s Fair 
next year, to be used for small excursion 
parties. Their motive power will be sup- 
plied by means of storage batteries. 

Mayor Stuart, of Philadelphia, signed the 
ordinances authorizing the use of the trolley 
system in West Philadelphia, by the Fair- 
mount Park and Haddington and the Elm- 
wood and Fairmount Park Passenger Rail- 
way Companies. 

The Dundee Palace Electric Line, of 
Omaha, Neb., was levied on recently, on a 
judgment rendered in the case of the 
Merchants’ National Bank, of Kansas City, 
against the Metropolitan Cable Railway 
Company, for $40,000. 

The people of Youngstown, N. Y., are 
determined in their efforts to secure the 
completion of the Lewiston and Youngs- 
town Electric Railroad, and have appointed 
a committee to go over the entire route and 
secure the right of way. 


Some idea of the growth of the Thomson- 
Houston and General Electric Companies 
may be formed from the fact that there are 
at present 140 draughtsmen engaged at the 
Lynn works alone. Only a short time ago 
100 men were employed in that department. 

The General Electric Launch Company, 
Camden, New Jersey, capital, $300,000, has 
been formed to manufacture, use, buy, sell, 
etc., batteries, motors, switches, etc., for 
usein connection with the operations of the 
company. H. Weston, C. A. Senior, Jr., 
of New York, and W. R. Robins, Ozone 
Park, N. Y., are the promoters. 

Ten cars to be run by storage batteries are 
now being built for the Second avenue line, 
in this city. The system adopted is differ- 
ent from all others, and the entire equip- 
ment, including batteries, motors and plant, 
will be manufactured by the Waddell Storage 
Battery Company. In the experiment made 
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with this class of car at Chester, Pa., dur- 
ing the winter of 1891-92, the car ran 5,000 
miles. 

It is stated that the Thomson-Houston 
Company have obtained possession of a 
practical storage battery system for street 
railways. This system, it is asserted; re- 
duces the cost of maintenance to less than 
that of any other storage system. The in- 
vention is that of a New York young man, 
und the price alleged to have been paid is 
$50,000. The system will probably be put 
into operation soon. 

Suits have been broughtin the United States 
Court, at Toledo, O., which involve every 
electric railway in the country. Benson 
Sidwell, of Rochester, Ind., claims that the 
present system in common use infringes his 
fundamental patents, covering the use, by 
600 corporations, of the underspring con- 
tact, the running and lighting of cars by the 
same current of electricity and the illumina- 
tion of streets and houses from the currents 
of the railway. 

A syndicate of local and Boston capitalists 
are the projectors of a new line of street 
railway, to be operated by electricity, be- 
tween Beverly and Gloucester, Mass. The 
incorporators are William H. Jordan, W. 
Frank Parsons and David S. Preston, of 
Gloucester, Henry W. Peabody, of Salem 
and Beverly, and Lamont G. Burnham, of 
Boston and Essex. This will be a continu- 
ous route by street railway from Gloucester 
to Boston, passing through some of the 
most picturesque scenery in the State. 
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Voting by Electricity. 

Serious complications have arisen lately 
regarding the method now in vogue for vot- 
ing. It has not been and is not now possi- 
ble by the present system for the illiterate to 
vote intelligently, and as there is no prac- 
tical means by which he can record his se- 
lection in words, many votes have gone 
astray and many a man’s intentions have 
been directed in the wrong way. 

The Greeks first used a shell or ball (hence 
the word ‘‘ballot”), and from this to the 
modern paper ballot was a vast and decidedly 
marked improvement. But this system is 
not by any means perfect. The ideal sys- 
tem must be such that by means of which 
‘‘the voter who is not able to master asingle 
idea beyond the name of the candidate for 
whom he wishes to vote,” can goto the poles 
and record his choice in language that will 
admit of no misrepresentation. Evidently, 
the only secure means of recording speech 
is by means of the now greatly improved 
phonograph. We have not yet reached that 
stage, but we are not far fromit. A me- 
chanic, of Rochester, named Meyers, has 
perfected an automatic electrical voting ma- 
chine applicable to the Australian method, 
which is, perhaps, destined to remove the 
only defects of that otherwise admirable 
system. It is simply a mechanical elec- 
trically controlled device for recording votes; 
all the voter needs is the name of the candi- 
date whose election he desires, together with 
the ability to read, the power to distinguish 
color or the sense of touch. As everybody 
possesses at least one of these three latter 
requisites, it is safe to say that any man who 
knows for whom he wishes to vote can do 
so without the possibility of a mistake. 

This ballot machine is a sheet steel booth 
five feet square and seven feet high. One 
foot of space is set off for the secret mechan- 
ical counters by a solid steel partition. The 
voter knows the standard . designating color 
of his party ballot; he has examined the 
official nominations published in newspapers 
and on the chart at the poles. After qual- 
ifying, the voter enters the ballot machine. 
If the voter is illiterate he pushes in the 
knobs having the same color as his party 
ballot. Having done so he simply goes out 
of the exit doors. Opening the outer exit 
door returns the knobs in readiness for the 
next voter. When the polls close the count 
is all made and registered plainly in figures. 

The first trial of this machine was made 
at Lockport, N. Y., and the way in which 
it superseded brains and watchfulness led to 
its almost immediate adoption in numerous 
sections of this State. 





Electricity in the Art of War. 


BY LIEUT. C. D. PARKHURST, U. 8. A. 


The locomotive whose movements are 
controlled by the chick of the telegraph 
sounder, becomes thus as much an engine 
of war as the heaviest piece of modern 
ordnance. With steam and electricity we 
are able to effect concentration of men, sup- 
plies of food and munitions of war, and con- 
duct operations upon a scale that may em- 
brace a continent. The importance of the 
electric telegraph in war cannot be overesti- 
mated. 

Franklin in 1751 described a method for 
firing gunpowder by electricity. Priestly 
in 1767 independently discovered a method. 
Torpedoes and submarine mines are as old 
as our Revolution, and weall know how 
important a branch torpedo service has be- 
come of the art of war. 

Continual experiment from Franklin’s 
and Priestley’s time bave advanced the art 
of exploding gunpowder or high explosives 
from the high tension or static spark of 
Franklin to the low tension platinum fuse 
of the present day, and has developed the 
battery or the hand exploder for this work. 
To-day we can count upon the certainty and 
efficiency of electric torpedoes as beyond a 
doubt, making them aterrible weapon of 
defense against a hostile fleet. So to elec- 
tricity again we are indebted for this possi- 
bility. 

With the constant development of im- 
provement in the insulation of cables, the 
stability of high explosives and the general 
simplification of details, it may safely be 
assumed that the torpedo will be brought to 
a high state of efficiency, so as to be abso- 
lutely reliable even atter long periods of 
immersion. 

Passing the use of land torpedoes and 
their proper location and operation, and the 
use of high explosives electrically exploded, 
for the demolition of bridges, culverts, em- 
bankments, canals and railways, we come 
finally to the consideration of more advanced 
uses of electricity, bringing us to the dynamo 
and the necessary means for developing the 
current. 

The discoveries of Davy and Faraday 
made the modern arc light a possibility. 
So long as the light depended, as it did in 
Davy’s time, and until a comparatively short 
time ago, upon the galvanic cell for its gen- 
eration, it was uncertain, costly and cum- 
bersome. Yet, in spite of these disadvan- 
tages, the great advantages to be derived 
from its use were recognized as so great, 
that we find the French advocating its use 
as early as 1855. The French fleet in spite 
of all of the imperfections and cost of the 
battery, employed the arc lamp with a para- 
bolic reflector to throw a beam of light upon 
the point of attack, in the campaign of the 
Baltic. Austria and Italy also experimentcd 
to the same end, showing the early impor- 
tance that was attached to this aid in the 
operations of war. 

It was not until the introduction of the 
dynamo, anc that too in far from the present 
form, that much success was attained. 
About the first real success was during the 
Franco-Prussian war and under the walls of 
Paris. Here the French made use of it as 
a source of light and a means of telegraphic 
communication. They made use of an 
Alliance machine, long since antiquated and 
obsolete, and a Serin regulator, which, in 
spite of the defects of the reflector employed, 
allowed several movements of the enemy to 
be detected, and did good work in prevent- 
ing several night surprises. 

However unimportant these results may 
have been, they pointed out the way to the 
Germans, who immediately studied the new 
question. In 187%, atthe Vienna Exposition, 
side by side, were to be seen French appa- 
ratus with the Gramme machine and pro- 
jector from Sautter and Lemonnier, and 
similar apparatus from the workshops of 
Siemens, of Berlin. 

From this time up to the present constant 
improvements have been made. The dyna- 
mo of 10 years ago is antiquated to-day. 
Improvements in lenses, in carbons and in 
lamp regulators have kept pace with those 
of the dynamo, so that now it is possible to 
have lights far superior to those above 
mentioned. 

Our home electricians have also given 
thought and study to the subject, not in its 
military aspect so much as in its commer- 
cial, for want of any demand or encourag- 
ment. Yet search-lights have been de- 
veloped for marine use, and it is now com- 
mon for our merchent steamers, as well as 
our naval vessels, to be provided with pow- 
erful lights for night work. 

Among the naval vessels fitted with search- 
lights of domestic manufacture are the 
‘* Yorktown,” ‘‘ Baltimore,” ‘‘ Charleston,” 
‘*Miantinomoh,” and _  ‘‘ Philadelphia.” 
Fitted with French lights are the ‘‘San 
Francisco,” ‘‘ Petrel,” ‘‘Concord,” ‘‘ Ben- 
nington” and ‘‘ Atlanta.” Each new ship 
is fitted with the search-light as a matter of 
course as with any other vital part, the 
whole subject having advanced from the 
experimental stage to that of absolute cer- 
tainty and necessity. 
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Besides this development for naya) 
maritime use, there has been a correspond. 
ing development for land purposes The 
commercial arc light of to-day is not the 


flickering, hissing, sputtering, varia bJe light 


of 10 years ago. The same lights that ar 
available for the sea are also available os 
land use, and besides these, special portapj 
outfits have been developed to accompany 


an army in the field. 

‘« There is a demand at the present moment 
for more light; the demand comes to the 
front rank of military necessity for moderp 
scientific warfare. Darkness, that bughear 
of the tactician, that friend to night guy. 
prises, secret expeditions and the like, must 
no longer remain so. We must have dark. 
ness under control; in other word having 
the means of readily and promptly jighting 
vast tracts of land or water to a brilliane. 


tillianey 
only second to-day by means of th elects 
light, we can bave darkness at wil! 

The importance of such a_ possibility 
would seem to be self evident. It is not my 
purpose, however, to elaborate thiv branch 
of the subject as pertaining to the army jp 
the field, or to give its full tactica! value 
and employment. It will suffice to call at. 
tention to the vast field that is open to the 
electrician and the tactician in this direction 
and the probable use, in fact the almost in. 
dispensable necessity for its use for the fol. 
lowing purposes: 

First. The passage of rivers, including 
the building or repair of bridges for that 
purpose. 

Second. The embarkation and barka- 
tion of troops, both by land and by sca. 

Third. The repair and construction of 
railroads in the field. 

Fourth. The prevention of night surprises 
both to the army in the field, or in perma- 
nent or semi-permanent works. 

Fifth. For the defense of field works or 


other inland fortifications undergoing a 


siege. To aid the directing of nizit fire, 
and to screen the works against thi fire of 
the enemy. 

Siath. For the attack of field works and 
fortifications; to aid in night wo:k in the 
trenches and to direct the fire of the attack. 
Meeting search-light with searcb-lig 

Seventh. To assist in finding and succor- 
ing the wounded and in burying the dead 
after an engagement. 

Highth. For night signaling ; for day sig- 
naling in cloudy weather when the helio- 
graph cannot be used. 

That the portable electric light ouilit has 
its'drawbacks as well as its ady:ntages 
goes without saying. But that its advan- 
tages far outweigh its faults would s:«m be- 
yond a doubt. Constant improvement iv 
design and efficiency have produced the 
modern dynamo of light weight, slow speed 
and high efficiency for the specia! types 
needed for marine use. Corresponding im- 
provement can reasovably be expecied for 
the portable land outfit when any cncour- 
agement is given to our electricians king 
to their being a demand for his work. _Al- 
ready the weights have been reduced <o that 
a complete machine, with engine and boiler, 
weighs but from 4,500 pounds to about three 
tons, depending upon the size of the dyna- 
mos and engine; the lighter outfit \ fur- 
nish a current of 24 amperes and 40 volts at 


a moderate speed, requiring but about three 


horsepower of energy. The same carriage 
carries the projector, a bobbin of double 
cable, and the indispensable necessities of 
the outfit, such as injector, main pump, tool 
chest, water-tank, etc., etc. 

The heavier machine carries the dynamo, 
engine, boiler, coal and water upon cue car- 
riage, with projector, lamp, two drums of 
cable (double), each 100 metres Jong and 
other accessory apparatus, including a tele- 
phone for directing the light from a dis- 
tance upon another carriage. These wagons 
weigh about three tons loaded. [ach re- 
quires four horses. The projector an, if 


necessary, be dismounted and carried by 


hand to places inaccessible to the wagov. 
Steam can be got up in 20 minutes. 

Pack mule outtits have also been made, 
no piece when dismounted weighing more 
than 220 pounds. The fact of % much 
pains having been taken in bringing out the 
mountain equipment shows the supreme 


importance assigned on the continent to the 
possession of search-lights on all occasions. 

The portable search-ligbt outfit bas been 
most successfully used in mana@uvres, and 
in the Egyptian campaign. It was alse 
used in an African expedition in the gold 
fields. ‘‘ All night long steam was kept UP 
on the engine, and at intervals the power 
ful electric search-light sent its mysterious 
white beams of light into the dark woods 
beyond.” 

That the introduction of the dynamo and 
search-light for field army use will meet with 
decided opposition is beyond a doubt. bi 
catapult, when first introduced, was receive 
with disfavor ; gunpowder was looked upo? 
asan abomination by the chivalry of the 
middle ages; the percussion lock was coD- 
demned as utterly unreliable by the flint- 
lock champions; the breeech-loader had to 
demonstrate its superiority before it = 
fully adopted ; the use of the torpedo wal 
characterized as barbaric; small caliber 
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rifles, smokeless powders, high powered 

ordinance and each and every improvement 

in the armament or equipment of armies 

have been combatted by the conservatism of 
ations. 

But it is suicidal for a nation to go to war 
without taking advantage of every modern 
mprovement that may aid, even ina re- 

te degree, in the strife. Any new military 

ention that is neglected or ignored, 
ces just that much less chance of success 

h the ignoring nation, and just that much 

eater chance with those which have more 

ly adopted it. The Austrians fought 
by side with the needle gun, and yet 
not appreciate or adopt the same, much 
their sorrow in 1866. In war with bar- 
jus nations, which cannot obtain or 
pt the modern appliances of civilized 
ions, the latter are bound in the end to 
This would in all probability be the 
» in a war between two European nations 
which one was armed with magazine 
field mortars, smokeless powders, 
lls charged with new explosives, field 
tch towers, balloons, etc., etc., while the 
ier commenced the campaign under the 
iditions which would have been regarded 
normal 10 years ago. 

But, however destructive and terrible in 

roposed effects any such modern im- 
vement or invention may be, it loses 
ich of its significance when it is at the 
posal of both contending | arties. Con- 
juently the best means of opposing, or 
re accurately speaking, of paralyzing the 
vantages which the possession of a new 
vention confers on one side, will be its 
ption by the other, 

t has always been recognized that one of 

» principal means of getting on even 

rms with an enemy, is to fight bim 

h his own weapons. But contend- 

with him on even terms would 

in itself be sufficient to confer 

probability of victory on our side. 
is further necessary to investigate 
roughly the best means of taking ad- 
ntage of the improvements referred to, 
| thus anticipating or pteventing the 
my from obtaining the same results. 

rhe above quotation applies most decid- 

y tothe dynamo as an engine of war. 

ir enemy, whoever he may be, will be 

vided with the best that modern science 

1 produce. In self-defense, if for no 

er reason, we must be likewise provided, 

| be ready and able to use it, as well as 
ve it in our possession. 

eaving, therefore, the development and 

e of the portable outfit for general field 

e to those better qualified to discuss the 

ject, let us turn at once to a subject of 

ilimportance to the artillery, the proper 
fense of our seacoasts, harbors and forts. 

Here we must expect at once to come in 

itact with the electric Jight. Every na- 

n with any war vessels at all has them 

lipped with search-lights as one of the 

aland essential elements for successful 
ick, as well as for their own preservation 

1 existence, Our navy have lights up to 

irly 50,000 candle power upon its ships. 

is not to be supposed that they are better 
than all foreign navies. 
(To be continued.) 
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How the Telephone is Managed in 
Roumania. 
The two Roumanian cities, Galatz and 
raila, on the Danube, were lately con- 
cted by telephone, which is, like the tele- 
aph in that country, an institution of the 
ite. Before its opening, an ordinance of 
e government for its use was published in 
official gazette, the principal part of 
hich is as follows: 
‘A person who wishes to communicate 
ith another by telephone is bound to notify 
it.person beforehand by letter, telegraph 
r otherwise.” 
A dealer in produce in Braila was about 
close a contract for a supply of barley. 
e desired, however, to learn beforehand 
he price of barley quoted at the Board of 
rade in Galatz. For that purpose he went 
the telephone office, and, after paying 
e fee, desired to get telephone connection 
ith his correspondent in Galatz. 
“Very well; have you informed that 
entleman ?” 
‘“What for? He is in Galatz, and the 
rson to whom I want to telephone.” 
‘‘That would not do, sir. Here is the 
rdinance. Before you can telephone to 
im, you must inform him beforehand by 
\ter, telegraph or in any other way.” 
‘Nonsense! Is the government crazy ? 
Maybe they ask me to travel to Galatz and 
nform him that on a certain day and hour 
he may be at the telephone office to receive 
+ communication from me ?” 
si Yes, that would do, too,” the official 
sald, 
; The merchant was obliged to give up his 
Darley deal, 
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Queen’s Dead-Beat Reflecting Galva- 
nometer. 


The instrument illustrated on page 201lisa 
modification of the Wiedemann galvanom- 
eter, and is adapted for both differential and 
direct work. 

The coils (a) are graded, having five 
changes of wire, and slip upon copper rods 
forming part of the damper. 

Automatic connections are made with the 
binding posts on the switchboard (C) by 
means of small spring contacts upon the 
back of the board which press against plat- 
inized studs attached to the coils. 

By shifting plugs on the switchboard the 
coils may be quickly connected in series, 
multiple or differentially. To obtain perfect 
differential adjustment a horizontal move- 
ment of the coils is secured by turning the 
micrometer screw (S). 

The vertical tube is 24 inches long. The 
suspension being quartz fibre, instead of 
cocoon silk, torsion is practically eliminated, 
while great tensile strength is secured. 

An essential feature of the apparatus is 
the arrangement of control magnet em- 
ployed. In place of the usual single piece 
with the suspension tube passing throughit, 
the magnet is divided into two parts, each 
of half the usual crosssection, as illustrated. 

The advantage of the construction is that, 
should it be necessary to make very delicate 
observations in the vicinity of the instru- 
ment, the magnets may be temporarily re- 





Improved Mining Locomotive. 

We illustrated and described recently a 
new mining locomotive constructed by the 
General Electric Company—the C. L. M. 
type. We now show a new mining loco- 
motive also designed by them to meet the 
growing demand for small substantial low 
priced machines of this character. It will 
be known to the trade as the T. M. M. type, 
and consists principally of two standard 
railway motors, mounted upon a heavy iron 
truck frame. 

The truck frame is built of cast iron side 
frames, bolted to heavy steel channel beams, 
which are securely fastened together by a 
wrought iron angle plate. The axle bearing 
boxes are small and solid in construction, 
easy of access for oiling and replacing the 
brass linings. The frame of the locomotive 
is hung from the axle boxes by means of 
steel springs, so that there is little pounding 
upon the track. By this method of con- 
struction it is possible to take the motors, 
together with the wheels and axles, entirely 
out of the frame. The motors used are of 
the standard railway type, either the W. P. 
80 or W. P. 50, as required. For gauges 
narrower than three feet special four pole 
motors have been designed, which will run 
on gauges as narrow as 18 inches. 

The controlling mechanism used is the 
standard series parallel controller. The 
brake is a powerful form of steel screw and 
lever. No adjustment is necessary for the 
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TELEPHONE CHAT. 

Beverly, Mass., is to have a telephone 
exchange. 

The Erie Telephone Company will soon 
arrange for a transfer office in Boston. 

A new telephone line is being built to 
connect Paterson with Boonton, N. J. 

It is probable that the city of Fresno, 
Cal., will have telephone connection with 
San Francisco. 

The telephone rates between Lincoln and 
Nebraska City, and Lincoln and Omaha, 
have been advanced. 

The towns of South Union, East Union, 
West Camden and South Hope, Mass., have 
conection by telephones. 

A telephone line has been erected joining 
Ainsworth and Nelson, Wash., at which 
latter place the telegraph connects with the 
outside world. 

There was a large delegation of telephone 
men in Birmingham, Conn., last week who 
went to examine and inspect the new tele- 
phone exchange. 

Monticello, Cal., for the first time in its 
history, is in direct communication with the 
outside world, a telephone line having been 
built from that town to Winters, Cal. 

Honolulu is said to possess one of the 
best telephone systems in the world, almost 
every dwelling house being supplied with 
an instrument at a cost of $16 per year. 

I, J. Lerch, of Reading, 
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New Mryine LocomoriveE oF GENERAL ELECTRIC COMPANY. 


moved without disturbing any adjustments, 
and then replaced in exactly the same posi- 
tion. 

Owing to the mass of copper in which the 
magnetic system moves, the galvanometer 
is almost absolutely dead beat, and observa- 
tions may be taken in rapid succession. 

This apparatus is of recent design and 
placed op the market by Queen & Company, 
Philadelphia, from whom further particu- 
lars can be obtained. 

— * 2» e——_——_- 
A Novel Entertainment. 

A rather unique electrical entertainment 
was recently given in Rutland, Vt. 

Part first consisted of an illustrated lecture 
on Practical Electricity, by M. J. Francisco, 
president of the Rutland Electric Light 
Company. Ina novel manner, the lecturer 
presented different phenomena and artistic 
groupings of electric lights to which effects 
he gave the following names: Emblematic 
Banner, Search-Light, Midnight Photog- 
raphy, The Bridal Veil Fountain, Wizard 
Circle, Bewitched Star, Electric Coffee, 
Magic Flowers, Geometric Wheel, Candela- 
bra, Spiral, Whirlwind, Electra’s Arch, 
Electric Cooking, etc. 

Part second consisted of a dance called 
‘“‘The Electra Dance,” in which numerous 
little girls flitted to and fro with vari-colored 
electric lamps. The stage was prettily 
decorated with fir trees and red, white and 
blue incandescent lamps hidden in every 
branch. The entertainment was given for 
the benefit of the Rutland Free Library. 





wear of the brakes used, as the steel screw 
takes up the lost motion until the shoes are 
worn out. The trolley is of the single arm 
insulated type, and may be moved from one 
side to the other of the machine, as occasion 
may require. 

As the motors are self-protected, no cover 
for the locomotive is considered necessary, 
but one can be easily supplied. The cover 
increases the total height of the machine 
four inches. Sand boxes are provided for 
both front and rear wheels. All of the con- 
trolling levers are placed on the platform of 
the machine, within easy reach of the 
operator. 

—__e = eo ———_ 


At a well attended meeting at the Manu- 
facturers’ Club, in Philadelphia, Mr. Martin- 
dale, chairman of the telephone committee, 
in his report, referred to the Bell Telephone 
Company’s equalization of rates, and added : 
‘Your committee feels that the next six 
months will witness some stirring develop- 
ments in telephonic business, and as it may 
be necessary to carry the contest for lower 
rates into the legislature,-we would be 
pleased to have every paid subscriber of the 
Bell Telephone Company a member of the 
League to increase our working strength 
and force, so that it may not be unreason- 
able to hope that in the future we may have 
a perfect service at a reasonable, uniform 
rate of tolls for the whole city.” 





has been appointed super- 
intendent of the Pennsyl- 
vania Telephone Company 
for the eastern district of 
Pennsylvania, with head- 
quarters in Allentown. 

The word ‘‘ Hello” has 
been declared obsolete in 
offices of the telephone 
company in Norfolk, Neb., 
and hereafter when the 
operator receives a call the 
subscriber will be quickly 
asked, ‘‘ What number?” 

The new telephone line 
from Rockland to Union, 
Me., was opened to the 
public last Friday. This 
line opens up a section 
of the country which has 
neither rail nor water com- 
munication, and where, 
as yet, telegraph lines are 
unknown. 





Much trouble is being 
experienced in establishing 
a telephone line from Al- 
pena to Middle Island, 
Mich., owing to the rocky 
condition of the country, It has been found 
necessary to blast all holes for the poles in 
order to plant them at the required depth. 

The New York and New Jersey Tele- 
phone Company have been putting in long 
distance telephones in all the signal towns 
along the line of the New Jersey Central. 
It is believed that this move indicates that 
the company is preparing to lock horns with 
the Order of Railroad Telegraphers, and 
that in case of a strike the telephones will 
be utilized to help the company out in 
handling trains. 

C. C. Jennings, formerly superintendent 
of the Brush Electric Light Company, of 
Buffalo, has patented a system of telephonic 
communication by means of which barbed 
wire fences can be utilized between railroad 
stations, farmers’ houses and large ranches. 
The patent involves the use of a portable trans- 
mitter or telephone, which can be attached 
to the barbed wire at any point, and by 
which messages can be received or sent to 
railroad stations or other places at which 
there are regular telephones, 

Evidence was recently taken in Ottawa, 
Ill., in the case of Mrs. Harper vs. the Tele- 
phone Company. Mrs. Harper claims 
$1,000 for injuries which she alleges to have 
sustained by falling over an excavation 
made by the telephone employés. It would 
be well for all workmen who are engaged 
in excavating to observe extra care in pro- 
tecting unobserving and careless pedestrians 
from accidents which are liable to happen 
through the carelessness of workmen in not 
putting guard rails around the trenches, 
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Electrolysis in the Treatment of Goitre. 


Dr. Herdman, in the discussion before the 
society, said that, in considering any form of 
treatment of goitre, one must bear in mind 
the great differences existing in the various 
stages of the disease. There are ordinarily 
three stages—(1) where there is a simple 
dilatation of the vascular structures; (2) a 
stage in which there is the formation of 
cysts; and (3) a fibrous condition due to an 
increase in the connective tissue sub-stroma, 
The cystic form is identical with the condi- 
tion existing in hydiocele, and as in the lat- 
ter condition, injections of such irritants as 
carbolic acid or iodine yicld better results 
than electrolysis; but the fibrous form is ex- 
ceedingly refractory to internal treatment, 
and to most other methods, except the elec- 
trical treatment. The treatment is quite 
tedious, but it is possible by electrolytic ac- 
tion to secure absorption; and at any rate, 
better results are obtained than by any other 
known method of treatment. 

Dr. Kellogg agreed with the last speaker 
as to the limitations of electrolysis in the 
treatment of goitre, but it must be remem- 
bered that some patients will choose the 
electrical treatment rather than a cutting 
operation, even though the latter is much 
more likely to prove successful. He had 
been pleased with the method of injecting 
the cyst with a saturated solution of iodide 
of potassium, and then submitting it to 
electrolysis. The resulting decomposition, 
with the evolution of nascent iodine, had a 
salutary effect on the lining membrane of 
the cyst. 

Dr. Herdman remarked that he had also 
had satisfactory results with this treatment, 
but he had not been able to satisfy himself 
about the occurrence of this decomposition. 

Dr. Kellogg replied that be knew that 
such a decomposition occurred, for, in the 
electrolysis of fibroid tumors of the uterus, 
on withdrawing the intra-uterine electrode, 
it was found deeply stained with iodine. 

The President said that the frequent re- 
ports of successes in the treatment of goitre 
by electricity had led him to try this 
method, but the results obtained have given 
him reason for thinking that many con- 
founded a symptomatic recovery with an 
organic change in the goitre. The great ob- 
stacle to success was our imperfect knowl- 
edge of the pathology of the condition. As 
goitre is associated with exophthalmos and 
with rapid action of the heart, we have long 
looked to the sympathetic nervous system 
for the cause. Erb has pointed out that the 
condition in these cases is often one of neu- 
rasthenia, and, more recently, we have been 
told that the changes observed are due to 
changes in the restiform bodies. He was 
now trying to follow out this idea, by ap- 
plying the negative pole at the base of the 
brain and the positive pole at the forehead, 
hoping in this way to secure an effect upon 
the restiform bodies. Most of his cases had 
been treated by electro-puncture, preceded 
by electro-cocaine anesthesia, using insula- 
ted platinum needles and an indifferent 
electrode on the back of the neck. He had 
also tried long static sparks. As arule, he 
had noted that the treatment was followed 
after one or two months by a diminution in 
the swelling of the neck and in the exoph- 
thalmos, with a reduction in the rapidity of 
the heart’s action, but he had seen no re- 
markable diminution in the size of the goitre. 
To Gautier, was due the credit of intro 
ducing the electro-chemical method already 
referred to by the other speakers. 

Dr. Goelet remarked that Gautier’s re- 
sults, particularly in the treatment of 
endometritis by this method, and in diseased 
conditions of the female urethra, had been 
very satisfactory. 

Dr. Walker said that he could recall 
numerous cases in which he had found 
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electrolysis a most successful method of 
treating fibrous goitres. The cystic forms, 
like oedematous fibroids, did not come with- 
in the range of electrical treatment. He 
first molded a tin electrode to the shape of 
the enlargement of the neck, filled itin with 
clay, and covered it with two thicknesses of 
cheese-cloth. The indifferent electrode was 
a large pad covered with absorbent cotton, 
and was placed between the shoulders. An 
assistant kept it constantly wet with a solu- 
tion of bicarbonate of soda. Not the 
slightest discomfort was experienced from 
using a current of 100 to 120 milliamperes, 
for 10 or 12 minutes at a time, and repeated 
three times a week. In the case of two 
adults, the goitre had existed since child- 
hood. 

Dr. Herdman said he would be doubtful 
of a given tumor being fibrous, if it were of 
comparatively short duration, for fibrous 
changes develop slowly. The President had 
spoken of exophthalmic goitre, which is a 
very different condition from cystic goitre. 
He had never failed to cure a case of exoph- 
thalmic goitre, yet he had treated some very 
severe cases. He believed exophthalmic 
goitre to be due to an irritation of the nerve 
centers controlling the circulation at the 
heart, and, as aresult of this irritation, con- 
traction of Miller's muscle at the back of 
the eye is produced, giving rise to the exoph- 
thalmos. In accordance with this view of 
its pathology, he employed ‘‘ the reversed 
continuous current,” with the positive pole 
over the tumor and the negative one over 
the cervical enlargement of the spinal cord. 
He had tried all forms of the induced and 
continuous currents, but bad had better and 
quicker results from the method described. 

The President said that he had also found 
the electrical treatment of exophthalmic 
goitre uniformly successful, but had never 
seen any reduction in the size of the fibroid 
enlargements, although the associated 
exophthalmos and the anemia would be 
relieved. 

Dr. Dickson, in closing the discussion, 
said that those eases which were, probably, 
least amenable to treatment occurred in 
girls of from 14 to 16 years of age, and 
these should on no account be punctured ; 
galvanism of the sympathetic nerve was more 
appropriate. His object in filling the cyst 
with a saline solution was not so much to 
produce any special decomposition, as to 
make use of an electrode which would fill 
the whole cavity, and so bring all parts in 
direct contact with it. 


* Medical Electricity From an Electri- 
cian’s Standpoint.” 





BY JOHN J. CARTY, VICE-PRESIDENT OF 
THE NEW YORK ELECTRICAL SOCIETY, 
ELECTRICIAN OF THE METROPOLI- 
TAN TELEPHONE COMPANY. 


The author said that physicians, in speak- 
ing of the medical uses of electricity, employ 
terms which puzzle the electricians. He 
had asked, in turn, ten men, holding the 
degree of ‘‘electrical engineer, what was 
meant by the terms faradism, franklinism 
and galvanism, and not one of them could 
correctly answer the question, although all 
of them were familiar with the works of 
Faraday, Franklin and Galvani. The use of 
these terms had led many people to believe 
that there are three different kinds of elec- 
tricity, which is not true; the difference 
between the three ‘sms is only one of degree. 
These relics of a former age should be cast 
aside. The so-called faradic current is an 
alternating current ; the galvanic current is 
‘‘constant”’ as regards the voltage and am- 
perage; while the franklinic current is 
a question of volts, amperes and inter- 
ruptions. When an alternating current 
is passed through an iron wire, the 
resistance of this wire increases rapidly 
owing to self-induction, but if a copper 
wire be used, the resistance remains the 
same. If acondenser be placed in the cii- 
cuit of a 1,000-volt direct current, it will 
prevent the passage of the current, but if 
placed in the circuit of an alternating cur- 
rent, the full current will pass through ; 
hence, the alternating current acts in a par- 
adoxical manner. The resistance of any in- 
organic body, speaking broadly, is different 
with every degree and form of the current. 
The human body in some portions may 
possess high self-induction, and in others, 
obey the ordinary law of conductivity, and 
in still others, act like a condenser. The 
author then dwelt upon the electro-magnetic 
theory of light, and the intimate relation of 
light to electricity. In concluding his pa- 
per, he referred to Tesla’s recent and very 
remarkabie researches, 


DISCUSSION ON MR. CARTY’S PAPER. 

In answer to various questions regarding 
the nature of the alternating currents, the 
polarity of the medical] induction apparatus, 
and the possibility of obtaining more exact 


knowledge concerning the nature at any 
given time of the currents employedin med- 
icine, Mr. Carty said that the alternating 
current changes its polarity, but not neces- 
sarily any particular times per second. 
There is an interruption in the current from 
an ordinary medical induction apparatus, 
but this does not necessarily coincide 
with the interruptions of the vibrator. By 
calling to our aid the graphic method, one 
could obtain tracings which would in- 
dicate the exact nature of any current at the 
time the tracing was taken. 

Both Dr. Herdman and Dr. Kellogg had 
noticed some very peculiar pbysiological 
effects from the alternating current, and the 
latter gentleman said that he had made some 
tracings which showed the current to be a 
true sinusoidal current. 

The President said that he had endeavored 
to overcome in a measure the uncertainties 
arising from our faulty nomenclature, by 
representing the different currents in the 
form of electrical prescriptions. For ex- 
ample: 

R__séMilliamperes, nil (practically). 
Volts, say, 100,000 (or more). 
Interruptions, 1,000,000 per second. 

Such a prescription would represent no other 

form of current than the static. 
Milliamperes, 500. \ 
Volts, 
Interruptions, nil. 

This would represent a constant or galvanic cur- 

rent. 
Rs Milliamperes, .;. 
Volts, 500. 
Interruptions, 200 per second. 
This represents a faradic current. 


Mr. Carty, in closing, said that he con- 
sidered the use of these so-called prescrip- 
tions for electricity would materially aid 
medical-men in understanding the nature of 
the currents they employ, and it was an im- 
portant practical step in the direction of a 
more exact nomenclature. 


Electricity Defined. 


The different opinions vary as the shades 
of colors of arainbow. These also existed 
as to the rationalé of electric agency, but 
modern science confidently asserts that the 
old idea of electricity as a ‘‘ fluid” has been 
exchanged by the well-grounded theory that 
it isa latent energy which may at any time 
be called into action by either chemical or me- 
chanical means, thus creating in the mole- 
cules of matter a modification of motion, 
which for simplicity has been appropriately 
termed an “‘ electric current.” 

The production of electrical phenomena 
may be brought about in three distinct 
forms: Static electricity, or electricity in rest, 
and producible by frictional excitation ; 
galvanic electricity, or the constant current, 
generated by chemical action, and possess- 
ing important chemical properties ; faradic 
electricity, or electricity induction of second- 
ary currents in an adjacent conducting 
body, by the action of the primary galvanic 
current or of powerful agents. BLEYER. 
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An Engagement-—Telephone Ring. 


(From Joe Kerr's *‘ Jests, Jinglings and Jottings.”’) 
Ring on, O telephone; ring, O ring! 
You noisy, teasing, hateful thing; 
O, [ shan’t answer if you burst; 
So strain and strangle—do your worst. 
What? Ringing yet? You will not stop? 
O, I am tired enough to drop, 
And there is not a servant near 
You wiry thing of tongues so queer. 
You won't be still? I wonder who 
The idiot is that’s ringing you! 
Well, well, what is it? Cut it short! 
Huh! What? The milkman? Not a quart! 
O, not the milkman. ‘Vho wants us? 
(Say, Central, can’t you stop that fuss?) 
Yes, yes—go on—go on, I say! 
D’ye want to keep me here all day? 
Hello! Hello!! Say, who is that? 
Your voice sounds like a squalling cat. 
Eh? O, forgive me! (My! It’s John! 
lf he would see what I’ve got on! 
But still he won't catch on, I guess. 
The telephone makes that old thing true 
About distance and a person's view.) 
Is that you, John? Go on, John, dear! 
Your voice comes just as sweet and clear 
As music from some angel’s harp— 
I suppose mine sounds a trifle sharp— 
No! Doesn't it? You call it sweet? 
What's that? That noise? That’s my heart's 

beat 

At your remark, you naughty man; 
I’m blushing just as hard’s I can. 
What's that? You see me thro’ the wire? 
(Heaven forbid! I shall expire /) 
I’m what? A bouquet of delight? 
(O, misery! O, bless his sight!) 
You catch the fragrance of my hair. 
(I’m glad I'm here and he is there!) 
My cbeeks are roses and their dimples cups 
From which young Cupid honey — 
Why, John! What mean you? Don’t you 


now— 
(What is it, Central? Through? No! No!!) 
Oh, do go on, John! What? My eyes 

Are floral tributes from the skies? 

My Dresden-china neck a vase 

Which holds a dainty bouquet face? 

O, John, come nearer! See! I swoon! 

Your words come as some heaven-born tune 
That thrills my soul and robs my life 

Of—eh? What'sthat? I be your wife? 

O, John! Come closer! That's right, dear! 
Stretch out your lips; make large your ear! 
No listen for a sound like this. 

What is it? Our engagement kiss. 

What? You would further osculate? 

Come down to-night at half-past eight. 
Heigho! The telephone’s the thing 

That gives me an engagement ring. 
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IN MEMORIAM. 


DR. WERNER VON SIEMENS. 
To THe Eprror or EvecrricaL Review : 

Dr. Werner von Siemens, the Nestor of 
German science, died at Berlin the 6th in- 
stant. He had been suffering with pnev- 
monia for some time, yet the attending 
physician did not believe that the disease 
would be fatal. The sudden death of Dr. 
Siemens is a severe loss to the entire scien- 
tific world, and more especially to Germany. 
There has rarely been found in a single in- 
dividual such a universal knowledge of «|! 
branches of science as the deceased com- 
manded. 

Werner von Siemens was the oldest and 
most famous of his nine brothers. Hig 
father, F. E. Siemens, followed the callin 
of a landed proprietor, residing on his far: 
at Leuther, near Hanover. Dr. Werner 
von Siemens was born the 13th of Septem- 
oer, 1816. After an uneventful home life, 
he entered the Gymnasium (High School) at 
Lubeck, but soon left that school in order 
to take up his favorite study—mathematics, 
He went to Magdeburg, where he remained 
in the German artillery service until 183s, 
receiving a lieutenancy. In 1841, he took 
out his first patent on a galvanoplastic 
method, while at the same time he con- 
structed a differential regulator for steam 
engines. Three years later the government 
sent him to Berlin to supervise the manufac- 
ture of ordnance. It was there that he com- 
menced to take up the study of electro-mag- 
netic telegraphy, which resulted in his being 
made a member (1847) of the Prussian 
Committee on the Introduction of the Tele- 
graph. 

The same year brought forth his printing 
telegraph, constructed on the principle ot 
Neef’s hammer ; also a machine to be used 
for the covering of conductors with gutta- 
percha. In 1848, he laid for the first time a 
submarine mine in the harbor of the city of 
Kiel to be exploded by electricity. 

During the winter of 1848-9, by order of the 
Prussian Government, he constructed the 
subterranean telegraph lines between Berlin 
Frankfurt and Aachen. Being tired of the 
active life of an officer, he quitted the army 
and, together with Halske, commenced the 
building up of the great establishment which 
is now known throughout the civilized 
world. It became the cradle and center of 
German electrical discoveries, methods of 
testing and constructing scientific apparatus, 
which are far too numerous to be mentioned 
in a synopsis of Siemens’ manufacturing 
career. 

In recent years the deceased had given 
much time and thought to the improvement 
of dynamos, electric light apparatus and 
lamps. Under his supervision the best pho- 
tometers, using selenium, were constructed. 
To gain an idea of the work performed by 
the firm of Siemens & Halske, it may be men 
tioned that they constructed the entire 
North German telegraph lines (1849) and the 
Russian telegraph lines (1853). 

When Halske, in 1867, severed his connec- 
tion with Dr. V. Siemens, the brothers Wil- 
helm and Karl Siemens entered as partners. 
It was decided that they should assume the 
control of the English firm in London and 
Woolwich, which latter manufactured six 
of the now existing transatlantic cables. 

At the fiftieth anniversary of the Uni 
versity of Berlin (1860), he received the title 
of doctor; in 1874 he was chosen a member 
of the Academy of Sciences, and in 1886, at 
the celebration of the five-hundredth anni- 
versary of the University of Heidelberg, he 
received the degree of Doctor Medicinw, 
honoris causa. . 

In 1878 Siemens studied the eruptions 0! 
Mount Vesuvius, whence he developed a new 
theory bearing upon observed volcanic phe- 
nomena. Again his work concerning the 
energy of the sun and itsinfluence upon 
terrestrial electrical and magnetical phe- 
nomena ranks as one of the foremost con- 
tributions to modern science. Not less 
famous are his meteorological observations. 

At the fifty-ninth meeting of the German 
Naturalists, he, for the first time, as far as 
we know, pointed out the scientific possibil- 
ity to produce food by means of electricity. 
His spirit of liberality is well shown by his 
donation of 500,000 marks for the erection 
of a Physico-Chemical Institution, which 
was commenced in 1887. 

Werner von Siemens was an honorary 
member of the British Association, first 
president of the Elektro-Technische Verein, 
Berlin, also a member of numerous other 
scientific societies and academies. In 1885 
the government decorated him with the 
Ordre pour le mérite. V. M. B., 

Member of the Elektro-Verein, Berlin. 

Boston, Dec. 10. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU. 
FACTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 
electric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tious looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week : 


New Electric Railways. 

MonTeRey, Cau.—A most important rail- 
road transfer was consummated in this 
city recently, by which the Monterey 
and Pacific Road Street Railway was 
sold to the Carnall-Hopkins Company, 
of San Francisco, who will make it an 
electric line. 

[vaca, N. Y.—A syndicate from Scranton, 

Pa., has completed the purchase of the 
electric street railway and electric light 
companies’ stock. The two corpora- 
tions are to be continued with the same 
officers and directors in both. 
PauL, Minn.—It is reported that Henry 
Villard will reorganize the St. Paul 
Electric Lightand Power Company, and, 
with an increased capital, will carry out 
his scheme of making a practical test 
for an electric railway tetween St. Paul 
and Minneapolis. The cars are to run 
on Northern Pacific tracks. 

NoRWALK, Ouro.—The Sandusky, Huron, 
Milan and Norwalk Electric Road is an 
assured fact. The stock has been sub- 
scribed and the work of grading com- 
menced. 

Kort Leg, N. J.—Residents of Fort Lee 
and the neighboring villages of Pleasant 
Valley, Coytesville and Leonia will 
benefit shortly by the introduction of 
an electric railway. 

MertDEN, Conn.—The charter for an elec- 
tric road between Middletewn and 
Meriden is likely to be asked of the leg- 
islature. 

Oranek, N. J.—Watson Whittlesey is at 
the head of a scheme to build an electric 
railway to connect Orange with Mont- 
clair. 

Brooxtyn, N. Y.—The Brooklyn City 
Railroad Company, which is now en- 
gaged in changing its 200 miles of road 
from horse cars to the modern electric 
trolley cars, is about to establish an- 
other line through Newtown to Bowery 

Beach. 

MECHANICSVILLE, N. Y.—The purchase of 
the controlling interest in the Stillwater 
and Mechanicsville Street Railway Com- 
pany, and the change of its motive 
power from horses to electric motors, 
is said to be the forerunner of a scheme 
to extend the Troy City Railway from 
Troy to Lake George. 

Lockport, N. ¥.—The Lock City Electric 
Railroad Company has been granted a 
franchise. 

\icksBuRG, Miss.—A charter for an elec- 
tric street railroad and lighting com- 
pany is now being applied for by re- 
sponsible residents of the city, who are 
backed by western capitalists. 

WAVERLY, N. J.—The Interstate Traction 
Company has been’ incorporated at Al- 
bany with a capital stock of $20,000. 
It will build an electric railway from 
Waverly to the Pennsylvania State line. 
Merle Wightman, James H. Torrey and 
others, of Scranton, Pa., are directors. 

Port Huron, Micu.—W. L. Jenks and 
E. Schoolcraft have secured a franchise 
for the right of way for a new electric 

railway. 
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Maytown, Pa.—The Maytown and Mariet- 
ta Electric Street Railway Company; 
capital, $24,000. Incorporators, D. B. 
Case, John Malone and Thomas F. 
Grady. 

MILLviL1E, N. J.—Council has granted per- 
mission to the Millville Rapid Transit 
Company to lay tracks and operate a 
trolley railroad. 

Curcaao, ILu.—The Calumet Electric Street 
Railway Company has executed a trust 
deed to secure an issue of six per cent. 
20-year bonds to the amount of $1,000,- 
000, to be expended in extensions and 
improvements. 

New Organs, La.—A New York syndi- 
cate, represented by J. W. Seligman & 
Company, has purchased the entire 
street railway system of this city. The 
lines will be consolidated and the motive 
power changed to electricity. 

G.LasTONBURY, Conn.—It is expected that 
this town will have a continuation of 
its present electric road. 

WattuaM, Mass.—Prominent capitalists of 
this city propose to build an electric car 
manufactory; capital, $20,000, about 
one-half of which is already pledged. 

HARTFORD, Conn.—The legislature is to be 
petitioned for increase of capital of the 
Hartford and Wethersfield Horse Rail- 
road Company from $200,000 to $1,- 
000,000, and for leave to extend its lines 
to Windsor, South Windsor, Cedar Hill 
and other points. 

HuMMELstTown, Pa.—The residents of this 
town expect to be connected by_ electric 
railway with Middletown, Pa. 





Electric Light and Power. 

Des Motnes, [A.—The Des Moines Water 
Power Company’s electric light plants 
have been destroyed by fire. The 
plants will value at about $90,000, with 
$85,000 insurance. 

ALLENTOWN, Pa.—The Allentown Electric 
Light and Power Company proposes to 
erect an auxiliary plant toits present 
station. 

Mapison, Wis.—The electric light com- 
pany will rebuild its entire electric light 

° system here. 

Banoor, Pa.—An electric light plant will 
be built at this place by a stock com- 
pany. 

Marron, O.—The Marion Electric Railway, 
Light and Power Company; capital, 
$100,000. 

Hartrorp Crrty, Inp.—The board of trus- 
tees has granted an electric light fran- 
chise to A. Reynolds, of Anderson, and 
has contracted for at least ten 2,000 
candle-power arc lights. 

Avustrx, Tex.—The Longview Electric 
Light and Power Company has been 
chartered with J. M. Moberly, W. C. 
Page aud Richard B. Levy as directors; 
capital, $10,000. 

DEXTERVILLE, W18s.—Fire destroyed the 
electric light plant and planing mill 
owned by George Hiles. The total loss 
in both plants is estimated at $25,000. 

Eprma, Mo.—The citizens of the town have 
voted to light their streets by electricity. 

CurEesrERTOWN, Mp.—An_electric light com- 
pany has been organized with a capital 
stock of $20,000. 

ATTLEBORO, Mass.—The town has by its 
vote accepted the provisions of tke act 
enabling it to do its own street lighting. 


Moopvus, Conn.—It is expected that bids 
will soon be asked for to light the town 
by electricity. 

Patovuse Crry, WasH.—Fire destroyed the 
electric light building and plant. Loss, 
$15,000. 

Derrort, Micn.—December 19 is the date 
fixed upon for receiving bids for light- 
ing portions of the city. 

Lancaster City, Pa.—The new plant in 
Middletown having been such a success, 

this city has decided to have another 

electric light plant. 





Haurrax, N. 8.—The Nova Scotia Power 
Company has purchased the entire plant 
and business of the Halifax I!luminat- 


BEARS HUNTING BUSY BEES A 
BOLT OF LIGHTNING FIND. 
[From Brooklyn Life.) 














Tuey Get Ir. 


ing and Motor Company, and it is un- 
derstood that the companies will be 
amalgamated with the Halifax Street 
Railway Company, and the whole trans- 
ferred to a Boston syndicate, who will 
convert the street railway into an elec- 
tric road. 

To.epo, Onto.— David Robison has pe- 
titioned the city council! for a franchise 
to operate an electric light plant. 

Saratoca, Wyo.—A proposition has been 
made to the people of Saratoga to light 
the town by electricity. 
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Barre, Vt.—F. G. Howland and others 
have been granted a charter as the Barre 
Electric Light and Power Company, 
and will organize for business shortly. 
Water and steam power will be used 
and the plant will be a large one. 

Lake City, Micn.—Lake City wants electric 
lights and some action will be taken to 
secure them. 

Cuiarton, N. Mex.—The Clayton Electric 
Light and Power Company ; capital, 
$20,000. Promoter, J. C. Hill. 





New Manufacturing Companies. 

CuatranooGa, TENN.—The Electric Con- 
struction Company has been organized 
to construct electric railways and man- 
ufacture and deal in electrical supplies 
and machinery. The incorporators are 
F, I. Stone, Robert Pritchard and O. B. 
Stone. 


Curicaao, Int.—The Harter Electric Com- 
pany ; capital, $10,000. Incorporators, 
Gustav A. Harter, Samuel S. Parks and 
Eden F. Runyan, Jr. 


CurcaGo, ILt1..— The Kennedy Electric Com- 
pany; capital, $100,000. H.R. Powers, 
L. Evans and F. Arnd. The company 
will manufacture electrical supplies and 
appliances. 


Marin, TExAs.—The Marlin Ice and Elec- 
tric Light Company has been organized 
by J. D. Iler and A. W. C. Grotte, of 
Kansas City, Mo. The erection of a 20 
ton ice plant will be commenced at 
once. The capital stock is $30,000. 


PorTLAND, Me.—The Bradbury-Stone Elec- 
tric Company; capital, $1,000,000; paid 
in, $90; organized for the purpose of 
manufacturing and operating electric 
batteries. President, E. W. Lovejoy, 
of Lowell, Mass.; treasurer, O. B. 
Ranlett, of Lowell, Mass. 
approved, December 5, 1892. 


Lockport, N, Y.—The Bolton Carbon 
Manufacturing Company ; capital, $60,- 
000. Incorporators, W. H. Bolton, Geo. 
P. Smith and Augustus J. Hathaway, 
of Buffalo. The company will manu- 
facture carbon for electrical supplies. 


Cuicaao, Inu.—The Harrison International 
Telephone Company ; capital $80,000. 
Incorporators, Albert L. Stone, Edward 
M. Harrison and Chas. M. Feree. 


Soutn Omauna, NeB.—The Excelsior Elec- 
tric Signal and Manufacturing Com- 
pany has been incorporated with a capi- 
tal of $50,000. 


AnsonrA, Conn.—The Electric Copper Re- 
fining Company, of Ansonia, has in- 
creased its capital from $50,000 to $158,- 
000 and will build an addition to its 
plant. 


Certificate 


= ote ; 
A Scientific Dream the Result of Indul- 
gence in Ale. 


Before Watts, the discoverer of the pres- 
ent mode of making shot, had his notable 
dream, induced by over-indulgence in 
stimulants, the manufacture in question 
was a stow, laborious and consequently 
costly process. Great bars of lead had to be 
pounded intu sheets of a thickness nearly 
equal to the diameter of the shots desired. 
These sheets had then to be cut into little 
cubes, placed in a revolving barrel, and 
there rolled until, by the constant friction, 
the edges wore off from the little cubes and 
they became spheroids. 

Watts had often racked his brain trying 
to discover some better and less cost] 
scheme, butin vain. Finally, after spend- 
ing an evening with some companions at an 
ale house, he went home, went to bed and 
soon fell asleep. His slumbers, however, 
were disturbed by unwelcome dreams, in 
one of which he was out with ‘the boys,” 
and as they were stumbling home it began 
to rain shot—beautiful globules of polished, 
shining lead—in such numbers that he and 
his companions had to seek shelter. 

In the morning Watts remembered his 
curious dream and it obtruded itself on his 
mind allday. He began to wonder what 
shape molten lead would assume in falling 
through the air, and, finally, toset his mind 
at rest. he ascended to the top of the steeple 
of the Church of St. Mary, at Radcliffe, and 
dropped slowly and regularly a ladleful of 
molten lead into the moat below. Descend- 
ing, he took from the bottom of the shallow 
pool several handfuls of the most perfect 
shot he had ever seen. Watt’s fortune was 
made, for from this exploit emanated the 
idea of the shot tower, which ever since has 
been the only means employed in the manu- 
facture of the little missiles so important in 
war and sport. 
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The F. & F. Electric Company, 
Cleveland, Ohio, are enjoying a steady run 
of business in their various lines. 


The National Carbon Company, 
Cleveland, Ohio, is building a large addition 
to its plant at Lakewood, near Cleveland. 


The Fowler Steam Boiler Com- 
pany, formerly of Lawrence, Mass., is now 
located in Providence, R. I. It has a capi- 
tal of $100,000. The officers are: President, 
L. Sanders; treasurer, G. W. Stafford; gen- 
eral manager, A. J. McClary. 

The Buckeye Electric Company, 
Cleveland, Ohio, report that they are from 
60,000 to 75,000 behind their orders for 
Buckeye lamps. Mr. Rockwell of this com- 
pany says that a lamp very similar to the 
new Westinghouse lamp has been burning 
at the Buckeye factory for six months past. 


The Brush Electric Company, of 
Cleveland, have under order over 50 dyna- 
mos of various sizes and between 1,700 and 
1,800 arc lamps. They will install 700 arc 
lights at the World’s Fair for both interior 
and out-door service. About 250 of these 
will be double carbon lamps and the rest 
will be single carbon lamps. Nine 60 light 
arc dynamos and over 500 lamps have 
already been shipped to the World’s Fair. 


The Short Electric Railway 
Company, of Cleveland, are winding up 
the business of their fiscal year and making 
preparations to extensively push the Short 
gearless motor in the spring. They are now 
satisfied, after two or three years’ work, that 
this motor is about the proper thing, 
and will proceed at once to execute a num- 
ber of orders which have been booked abead. 
They are making thorough and extensive 
practical commercial tests of a car equipped 
with gearless motors which has been put in 

regular service on the lines of the East 
Cleveland Railroad Company. Exbibition 
cars will be running in the regular service 
in half a dozen or more prominent cities 
within 60 days. The public, as well as 
street railway men, will thus have an oppor- 
tunity to judge the merits of the Sbort gear- 
Jess motor, as shown in actual service and 
operated by the regular employés of the line 
on which the car is running. 


ae ae 
The Annual Meeting of the American 
Society of Mechanical Engineers. 


The twenty-sixth annual meeting of the 
American Society of Mechanical Engineers 
was held in the rooms of the society, No. 12 
West Thirty-first street, from November 29 
to December 2. 

The local committee were very fortunate 
in securing such an interesting set of papers, 
and the way in which the entire series of 
meetings were managed proved satisfactory 
and pleasant to all concerned. The papers 
were highly interesting and the gastronomic 
entertainments were thoroughly enjoyable. 

The opening session occurred November 
29, at 8.30 Pp. M., an address of welcome by 
the president, Mr. Charles H. Loring coming 
first. After this address a ligbt collation 
was served and the members were given an 
opportunity toenjoy the evening in smoking 
and conversation. 

At the second session papers were read by 
the following gentlemen on the subjects 
named : 

C. H. Peabody: ‘‘ Tests on the Triple En- 
gine at the Massachusetts Institute of Tech- 
nology.’ 

F. H. Daniels: ‘‘An Interesting Boiler 
Explosion,” 

Janes B. Stanwood: ‘‘ Strains in the Rims 
of Fly band Wheels, produced by Centrifu- 
“= Force” 

. M. Rites: “‘ An Analysis of the Shaft 
enue 

On Wednesday afternoon the members 
visited numerous manufactories and other 
places of interest in the city and suburbs, 
and in the evening a delightful reception 
was held at Sherry’s, which closed with 
dancing. 

At the third session papers were read as 
follows: 

W. A. Gabriel: ‘‘A New Process for 
Cutting Cams.” 

George Richmond: ‘‘A Simple Differ- 
ence Engine.” 





George W. Bissel: ‘‘ The Strain in Lathe 
Beds.” 

Samuel Webber: 
Belts.” 

W. F. Durand: ‘‘Limit of Propeller 
Efficiency as Determined by Surface Form 
of the Propeller.” 

George Richmond: ‘‘ Notes on the Re- 
frigeration Process and its Proper Place in 
Thermo-dynamics.” 

At the fourth session the following 
papers were read: 

De Volson Wood : ‘‘ Hydraulic Reaction 
Motors.” 

De Volson Wood: ‘‘ Negative Specific 
Heat.” 

H. F. J. Porter: ‘‘Shall there be an Over- 
hauling of the Right to Use the Title Engi- 


“Tests of Driving 


John E. Sweet: ‘‘Is the Weaving Shed 
Design the Best Form of Construction for a 
Machine Shop ?” 

W.S. Rogers: ‘‘To What Extent can the 
Milling Machine replace the Planer.” 

At the fifth session, December 2: 

D. S. Jacobs: ‘‘Experimental Determin- 
ation of the Heat Generated per Candle 
Power in Oil Lamps.” 

W.-H. Bristol: ‘‘A New Recording Press- 
ure Gauge for Extremely Low Ranges of 
Pressure.” 

R. Van A. Norris: ‘‘Tests of a Pump Re- 
ceiving Suction Water under Pressure.” 

H. C. Spaulding: ‘‘A New Transmissive 
Gearing.” 

R. C. Carpenter: ‘‘Comparative Variation 
in Economy with Change of Load in a Sim- 
ple and Compound Engine.” 

Anthony Victorin: ‘‘Performance of an 
Overhead Traveling Crane Operated by ¢ 
Single Electric Motor.” 

John T. Hawkins: ‘‘A New Graduating 
Steam Radiator.” 


WATERHOUSE 


ARG LAMPS, 


For Arc or Incandescent Motors. 
Generators and Motors, New and Second-hand, 


C. F. DUNDERDALE, 


Selling Agent, 
435 ‘‘ The Rookery,’”’ Chicago, Ill. 


R SALE.— One 1! xX :2 


inch Westinghouse Simple En- 
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gine, in excellent condition. 
Address, 
J.S. D., 
Care ‘ELECTRICAL REVIEW,’ 


13 PARK ROW, NEW YORK. 


RAILS 


AT A BARCAIN. 


We own and offer for sale, cheap, 450 tons of 
selected, second-hand, 30 Ib. IRON RAILS, in Chester 
Co., Pa., allin good condition; also 475 tons of sec 
ond hand 52 Ib. STEEL RAILS, at Pittsburgh, Pa., in 
excellent condition. 


Write or wire us: 
ROBINSON & ORR, 
419 Wood St., PITTSBURGH, PA. 


MACHINERY IN STOCK. 


Engine a 10 in, x 4 ft.; 11 in. x5 ft.; 12in.x 
6 ft.; 14 in. x 6ft.; 16in. x 6 ft. ; 18in, x8ft.; 2in. x 
8 ft., with tapesattachment; 2 22in, x12 ft. and 14 ft. ; 
24 in. and 26 in. x 16 ft.; 30 in. x 10 ft. and 18 ft.; 
36 in. and 38 in. x 20 ft. ; 42in, x 12 ft.; 27 in. x32 ft.: 
88 in. x 31 ft.; 96in. x 20ft. Fox Lathes, 13 in. x 
5 ft.; 14in. x 5ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, 12in. x 5 ft.; 14in. x5 ft.; 15 in. and 16 in. 
x 6ft.; 18in. x 6 ft.; 36in. x 8 ft. 

Planers, 16 in. x 16 in. x 3 ft.; in. x Win. x4 ft.; 
24 in. x 24 in. x 6 ft.; 30 in. x 30 in. x 6 ft.; 36in. x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44in. x 48 in. x 
22 ft.; 60in. x 49 in. x 24 ft. 

Friction Shapers, 15 in.. 16 in., 20 in., 22 in., 32 in. 

Crank Shapers, 6 in., 8in., 10 in., 12 in., 18 in., 16 
n., 17 in., 20 in., 24 in., 28in. 

Screw Machines, Nos. 1, 2, 8, 4, with or without 
Wire Feed. 

a Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 58, Ferracute; Nos. 1, 2, 3, 
Stiles & Parker. 

5 Lincoln Pattern Millers, No. %. 

Hand Millers, Nos. 1 and 2, 3Cam om. 

Bolt Cutters, 14 in. to 1 in., 4 in to 
ene Profiling Machines. 1 36 in. ro “2B in. Gear 


Cc. D. ‘and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. © 
59 South Canal St., Chicago, lil. 


Wilt Sine OB fae 


SPEAKING T T 3) STLES 
AnkUKoe EET awe ; 
Riectris are connnien Bella 


FACTORY, 
De Eaib Ave., 
BROOKLYN. 
Send for Illustrated 
Catalogue. 




















ROYCE & MAREAN, 


| 


DEALERS IN 


~_S Electrical Supplies, 
WASHINGTON, D. ¢. 


a a. @ Hi Poe YOU have anyt to electric 
2 : HA tp i us the de- 





Ti IF You want anything, pertataing to cloctete 


ery, send us your 


a RIDLON & CO., 


Dealers in New and Second-Hand 


Electric a & Power Machine, 








CIVELEC] 
Sean 


CHARLES H. DAVIS,C.E., 


Consulting and Supervising 


Electrical and Mechanical Engineer | 


120 BROADWAY, NEW YORK. 
308 WALNUT ST., PHILADELPHIA. 


ELECTRIC RAILWAYS. 


HART SWITGHES 
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OH, HAPPY PAIR 


t Let all men, and women 
ftoo, join the healthful 
t throng of happy riders} 
tof the wheel—the Co- 
Flumbia wheel—certainly . 
—Columbias are guar- 
anteed. 
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: Finest cycling catalogue in the world, free 
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10 Ampere Double Pole Switch, 


The Hart & Hegeman Mfg. §o., 


HARTFORD, CONN. 


at Columbia agencies, by mail for two two- 
cent stamps. “Pope Mfg. Co., Boston, New 
York, Chicago. 
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JAMES LEFFEL WATER WHEELS 


BUILT BY THE 


JAMES LEFFEL & CO. 


UPRICHT er” HORIZONTAL, 


Electric, Mining and Manufacturing 
PUAN T 
Easy working gates. High ptr e and even 
speed at full and = capacity. Equally adapted 
to high and low heads. Large number of sizes 
and styles. All parts can be furnished in dupli- 
cate. Send for fine pamphlet to 


THE JAMES LEFFEL & 60. 


i SPRINGFIELD, | on 110 LIBERTY ST.. 
. OHIO. NEW YORK CiTv 


zB HORNELLSVILLE, N.Y, 


The Simplest, 












1H, & D, LAKE CO 


NUFACTURERS ( 





Fri CTION CLUTCH om Strongest and Best \ 
me Clatch Pulley@ | 
L Ss made. Adapte ai 


Starting machine: scasily 
and quickly without jar. 








Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, allsizes,and any degree of hardness. Scrap and native platinum purchased. 


— oS 


[ireet Carrell 


It pays in the end to place first class 
ammeters and voltmeters on light and 
power switchboards. We can convince 
you of this fact. Send for descriptive 
circular No. 330, and try the ‘‘ Magnetic 
Vane” type, which is our specialty. 


Daniel W. Baker. 
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=< QUEEN & CO., 


PHILADELPHIA. 
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